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EN-1-102
Safety Evaluation Screenings and Safety Evaluations Revision 4

ATTACHMENT 3, SAFETY EVALUATION FORM

Proposed Activity: To evaluate an ISFSI design change that occurred prior 1o the issuance of the ISFSI license in

November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
rail alignment tolerance requirements.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in
a document which was submitied to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Function(s) of affected SSC: NUHOMS-24P (Nutech Horizontal Modular System) is a dry storage system that provides
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS)
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3)
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P
system and those component(s) related to this evaluation.

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM’s, which can house
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE’s requirements for additional
storage. There are currently 48 HSM’s constructed, which will allow for the continued generation and storage of spent
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site,
where the DSC is then inserted into the HSM for interim storage.

Dry Shielded Canister (DSC) - the DSC is a Type 304 stainless steel cylinder with an internal stainless steel or
aluminum coated carbon steel basket assembiy that houses 24 fuel assemblies. The DSC is designed to fit securely in the
TC and to slide into the HSM from the TC without undue galling. The function of the DSC is to provide physical and
radiological protection, and structural support of the spent fuel during loading operations and storage in the HSM. The
DSC has been designed for the worst-case postulated accidents, so that retrievability of the fuel from the DSC is assured
even following a maximum credible accident.

Transfer Cask (TC} - the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover
plate. There are two upper lifting trunnions near the top of the cask for downending / uprighting and lifting of the cask
in the Auxiliary Building, The two lower trunnions serve as the axis of rotation during downending / uprighting
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it
provides shi¢lding and protection of the DSC from impact loads.

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site,
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM’s in two rows of six,
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC’s. The HSM
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles.

ISFSI USAR Revision No.: 5

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3,
33, 34,36,42,43,5.1,73,7.4,8.1, and 8.2
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ATTACHMENT 3, SAFETY EVALUATION FORM

Complete for 50.59 and 72.48:

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety
previously evaluated in the SAR is not increased.

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the
SAR be increased?

Probability of Malfunction:

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed
to provide shielding and safe confinement of irradiated fucl. The passive nature in itself provides a minimal probability
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the
USAR as a result of the rail alignment tolerance requirements design change. The subject activity clarifies the HSM-
DSC rail alignment requirements. The rails shall be level within 1/16” between the front and rear of each module.
Additionally, the two rails in each module shall not deviate by more than 1/16” in elevation when measured across the
rails. Tightening the installation tolerances improves the rail alignment and overall safety of the system, as well as
provide for a smooth transfer of the DSC. This design change is an improvement to the HSM which does not adversely
affect the HSM design or analysis. Since 1993, all fuel moves have resulted in a smooth transfer of the DSC from the TC
into the HSM without any damage to the sliding surfaces. Based on this information, the subject design change will not
affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not
adversely affect the ability of the HSM to perform it’s intended design function, Therefore, this design change has no
detrimental impact on equipment important to safety.

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be
increased?

Consequences of Malfunction;

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be
increased as a resuit of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are
described or evaluated in the USAR as a resuit of this proposed activity. As such, there are no consequences to consider.

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased?
Probability of Accident:

The probability of occurrence of an accident previcusly evaluated in the SAR will not be increased as the result of the
activity. None of the accident scenarios address the rails of the HSM.

NO May the conscquences of an accident previously evaluated in the SAR be increased?
Consequences of Accident:

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this
proposed activity. As such, there are no consequences to consider.
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created.
NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created?
Possibility of New Malfunction:

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a
result of this activity. The subject activity clarifies the HSM-DSC rail alignment requirements. The rails shall be level
within 1/16” between the front and rear of each module. Additionally, the two rails in cach module shall not deviate by
more than 1/16” in elevation when measured across the rails. Tightening the installation tolerances iinproves the rail
alignment and overall safety of the system, as well as provide for a smooth transfer of the DSC. This design change is an
improvement to the HSM which does not adversely affect the HSM design or analysis. Since 1993, all fuel moves have
resuited in a smooth transfer of the DSC from the TC into the HSM without any damage to the sliding surfaces. Based
on this information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to
the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it’s intended design
function. Therefore, this design change has no detrimental impact on equipment important to safety, and will not create
the possibility of a new malfunction not previously evaluated in the SAR.

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created?
Possibility of New Accident:

The possibility of an accident ofa different type than any previously evaluated in the SAR will not be created as a result
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the
possibility of a new accident not previously evaluated in the SAR.

Complete for 50.59 and 72.48:

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced.
NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced?
Bases Discussion of why the margin of safety is not reduced

None of the Technical Specifications nor the Bases are affected by this activity.
Complete for 72.48:

NO Will the proposed activity involve a significant increase in occupational dose?

A significant increase in occupational dose:

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a
rail alignment tolerance requirements design change. BGE approved this design change for construction prior to the
issuance of the ISFSI license in November, 1992. The rail alignment tolerance requirements design change does not
adversely affect the operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1.

NO Will the proposed activity involve a significant unreviewed environmental impact?
A significant unreviewed environmental impact;

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed
activity does not affect the environmental conditions of the ISFSI,
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Proposed Activity: To evaludte an ISFSI design change that occurred prior to the issuance of the ISFSI license in
November, 1992. This particular safety evalvation addresses a design change to the HSM (Horizontal Storage Module)
rail alignment tolerance requirements.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Activity Summary: ARter a thorough and intense review, it has been concluded that the ISFSI documentation reviewed:
+  Does not constitute an Unreviewed Safety Question (USQ)

s Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment
important to safety previously evaluated in the SAR

e Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the
SAR

¢ Docs not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification
¢ Does not result in a significant increase in occupationat dose
¢ Does not constitute an Unreviewed Environmental Impact (UED)
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Based on the attached discussion, does this activity:
Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations

NO Involve an unreviewed safety question (USQ)?
NO Involve a change in the Technical Specifications/License Conditions or Bases?
NO Require a change or addition to the UFSAR/USAR?

Applicable to 10 CFR 72.48 Safety Evaluations

NO Involve a Significant Increase in Occupational Dose?
NO Involve a Significant Unreviewed Environmental ITmpact?
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in

November, 1992, This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
W8x48 beams orientation.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Function(s) of affected SSC: NUHOMS-24P (Nutech Horizontal Modular System) is a dry storage system that provides
safe, interim storage for irradiated fuel assemblics, The system was designed by Pacific Nuclear Fuel Services (PNFS)
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask {TC); 3)
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P
system and those component(s) related to this evaluation.

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM’s, which can house
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE’s requirements for additional
storage. There are currently 48 HSM’s constructed, which will allow for the continued generation and storage of spent
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fiuel assemblies. The fuel

assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site,
where the DSC is then inserted into the HSM for interim storage.

Dry Shielded Canister (DSC) - the DSC is a Type 304 stainless steel cylinder with an internal stainless steel or
aluminum coated carbon steel basket assembly that houses 24 fuel assemblies. The DSC is designed to fit securely in the
TC and to slide into the HSM from the TC without undue gailing. The function of the DSC is to provide physical and
radiological protection, and structural support of the spent fuel during loading operations and storage in the HSM. The

DSC has been designed for the worst-case postulated accidents, so that retrievability of the fuel from the DSC is assured
even following a maximum credible accident.

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site.
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM’s in two rows of six.
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC’s, The HSM
provides the necessary radiclogical protection to the public at all times. Each HSM has been designed for worst case
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles.

ISFSI USAR Revision No.: 5

ISFSI USAR Sections reviewed: The main chapiers reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3,
33, 34,36,42,43,5.1,73,74,81, and 8.2.
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Complete for 50,59 and 72.48:

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety
previously evaluated in the SAR is not increased.

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the
SAR be increased?

Probability of Malﬁmction:

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the
USAR as a result of the W8x48 beam orientation design change. The subject activity provided an allowance for the
orientation of the W8x48 beams to be reversed (180° in the horizontal plane) to match the as-built centerline of the
HSM access sleeve. It also allowed the length of the slots to be increased if required to match the as-built location of the
rails. This design change did not affect the structural adequacy of the beams in any way, in that the strong axis remained
in the vertical plane. The intent of this design change was to give the field personnel additional flexibility in the
construction of the DSC support structure. Since 1993, all fuel moves have resulted in a smooth transfer of the DSC
from the TC into the HSM without any damage to the sliding surfaces. Based on this information, the subject design
change will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and
will not adversely affect the ability of the HSM to perform it’s intended design function. Therefore, this design change
has no detrimental impact on equipment important to safety.

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be
increased?

Consequences of Malfunction:

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider.

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased?
Probability of Accident:

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the
activity. None of the accident scenarios address the support beams of the HSM.

NO May the consequences of an accident previously evaluated in the SAR be increased?
Consequences of Accident:

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this
proposed activity. As such, there are no consequences to consider.
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created.
NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created?
Possibility of New Malfunction:

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a
result of this activity. The subject activity provided an allowance for the orientation of the W8x48 beams to be reversed
(180° in the horizontal plane) to match the as-built centerline of the HSM access sleeve. 1t also allowed the length of the
slots to be increased if required to match the as-built location of the rails. This design change did not affect the
structural adequacy of the beams in any way, in that the strong axis remained in the vertical plane, The intent of this
design change was to give the field personnel additional flexibility in the construction of the DSC support structure.
Since 1993, all fuel moves have resulted in a smooth transfer of the DSC from the TC into the HSM without any
damage to the sliding surfaces. Based on this information, the subject design change will not affect the form, fit or
function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect the ability of
the HSM to perform it’s intended design function. Therefore, this design change has no detrimental impact on

equipment important to safety, and will not create the possibility of a new malfunction not previously evaluated in the
SAR.

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created?
Possibility of New Accident:

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the
possibility of a new accident not previously evaluated in the SAR.

Complete for 50,59 and 72.48:

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced.
NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced?
Bases Discussion of why the margin of safety is not reduced

None of the Technical Specifications nor the Bases are affected by this activity.
Complete for 72.48:
NO Wili the proposed activity involve a significant increase in occupational dose?

A significant increase in occupational dose:

A significant increase in occupational dose will not occur as a resuli of this proposed activity. The activity provided a
W8x48 beam orientation design change. BGE approved this design change for construction prior to the issuance of the
ISFSI license in November, 1992, The W8x48 beam orientation design change does not adversely affect the operation or
the associated occupational exposures as described in ISFSI USAR Table 7.4-1.

NO Will the proposed activity involve a significant unreviewed environmental impact?
A significant unreviewed environmental impact:

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed
activity does not affect the environmental conditions of the ISFSI,
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November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
W8x48 beams orientation.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior 1o the issuance of the ISFSI license in November, 1992. This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Activity Summary: After a thorough review, it has been concluded that the ISFSI documentation reviewed:

Does not constitute an Unreviewed Safety Question (USQ)

Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment
important to safety previously evaluated in the SAR

Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the
SAR

Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification
Does not resuit in a significant increase in occupational dose

Does not constitute an Unreviewed Environmental Impact (UEL)
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Based on the attached discussion, does this activity:
Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations

NO Involve an unreviewed safety question (USQ)?
NO Involve a change in the Technical Specifications/License Conditions or Bases?
NO Require a change or addition to the UFSAR/USAR?

Applicable to 10 CFR 72.48 Safety Evaluations

NO Involve a Significant Increase in Occupational Dose?
NO Involve a Significant Unreviewed Environmental Impact?
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
door lifting lugs.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal,

Function(s) of affected SSC: NUHOMS-24P (Nutech Horizontal Modular System) is a dry storage system that provides
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS)
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3)
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P
system and those component(s) related to this evaluation.

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM’s, which can house
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE'’s requirements for additional
storage. There are currently 48 HSM’s constructed, which will allow for the continued generation and storage of spent
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site,
where the DSC is then inserted into the HSM for interim storage.

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site.
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM’s in two rows of six.
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC’s. The HSM
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles.

ISFSI USAR Revision No.: 5

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3,
33, 34,3.6,4.2,43,51,73,7.4,81,and 8.2,
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ATTACHMENT 3, SAFETY EVALUATION FORM

Complete for 50,59 and 72.48:

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety
previously evaluated in the SAR is not increased.

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the
SAR be increased?

Probability of Malfunction:

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the
USAR as a result of the door lifting lug hole diameter design change. The subject activity revised the hole diameter in
the HSM door lifting lugs from 11/16” to 1.0” to allow the use of 3/4” shackle pins. Per the AISC Eight Edition,
Section 1.16.5, the minimum edge distance from the center of a 1.0” hole to a rolled edge is 1-1/4”, and that distance
requirement was still met through this design change. Based on this information, the subject design change will not
affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not
adversely affect the ability of the HSM to perform it’s intended design function. Therefore, this design change has no
detrimental impact on equipment important 1o safety.

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be
increased?

Consequences of Malfunction:

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be
increased as a resuit of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider.
NO May the probability of occurrence of an accident previously evaluated in the SAR be increased?

Probability of Accident:

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the
activity. None of the accident scenarios address the door of the HSM.

NO May the consequences of an accident previously evaluated in the SAR be increased?
Consequences of Accident:

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this
proposed activify. As such, there are no consequences to consider.
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created.
NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created?
Possibility of New Malfunction:

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a
result of this activity. The subject activity revised the hole diameter in the HSM door lifting lugs from 11/16™ to 1.0” to
allow the use of 3/4” shackle pins. Per the AISC Eight Edition, Section 1.16.5, the minimum edge distance from the
center of a 1.0” hole to a rolled edge is 1-1/4”, and that distance requirement was still met through this design change.
Based on this information, the subject design change will not affect the form, fit or function of the HSM, is not
detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it’s
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety,
and will not create the possibility of a new malfunction not previously evaluated in the SAR.

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created?
Possibility of New Accident:

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the
possibility of a new accident not previously evaluated in the SAR.

Complete for 50.59 and 72.48:

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced.
NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced?
Bases Discussion of why the margin of safety is not reduced
None of the Technical Specifications nor the Bases are affected by this activity.

Complete for 72.48:

NO Will the proposed activity involve a significant increase in occupational dose?
A significant increase in occupational dose:

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a
door lifting lug hole diameter design change. BGE approved this design change for construction prior to the issuance of
the ISFSI license in November, 1992, The door lifting lug hole diameter design change does not adversely affect the
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1.

NO Will the proposed activity involve a significant unreviewed environmental impact?
A significant unreviewed environmental impact:

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed
activity does not affect the environmental conditions of the ISFSL
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in

November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
door lifting lugs.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992, This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed:
+ Does not constitute an Unreviewed Safety Question (USQ)

*  Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment
important to safety previously evaluated in the SAR

» Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the
SAR

¢ Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification
e Does not result in a significant increase in occupational dose
»  Does not constitute an Unreviewed Environmental Impact (UEI)
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ATTACHMENT 3, SAFETY EVALUATION FORM

Based on the attached discussion, does this activity:
Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations

NO Involve an unreviewed safety question (USQ)?
NO Involve a change in the Technical Specifications/License Conditions or Bases?
NO Require a change or addition to the UFSAR/USAR?

Applicable to 10 CFR 72 48 Safety Evaluations

NO Involve a Significant Increase in Occupational Dose?
NO Involve a Significant Unreviewed Environmental Impact?
Prepared by: J. E. Remeniuk & Department: NED-CEU 42-01-04_ Date:_// 7 57
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ATTACHMENT 3, SAFETY EVALUATION FORM

Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in

November, 1992, This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
door frame weld requirements.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Function(s) of affected SSC: NUHOMS-24P (Nutech Horizontal Modular System) is a dry storage system that provides
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS)
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3)
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P
system and those component(s) related to this evaluation.

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM’s, which can house
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE’s requirements for additional
storage. There are currently 48 HSM’s constructed, which will allow for the continued generation and storage of spent
fuel until approximately 2004, Each HSM contains one DSC, and each DSC contains 24 fuel assemblics. The fuel

assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site,
where the DSC is then inserted into the HSM for interim storage.

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site.
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six.
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC’s. The HSM
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles.

ISFSI USAR Revision No.: 5

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3,
3.3, 3.4,36,4.2,4.3,51,7.3,7.4,8.1,and 8.2
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ATTACHMENT 3, SAFETY EVALUATION FORM

Complete for 50.59 and 72.48:

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety
previously evaluated in the SAR is not increased.

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the
SAR be increased?

P bility of ction:

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the
USAR as a result of the door frame weld requirements design change. The subject activity added a requirement for a seal
weld between structural stitch welds between the door frame support angles and the HSM embed plates. This change
was made to prevent water seepage between the angle and the embed plaie of the door frame. Seal welds are considered
non-structural and are added to improve the seal of affected areas. This change is an improvement and does not affect
the HSM design or analysis. Based on this information, the subject design change will not affect the form, fif or function
of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM

to perform it’s intended design function. Therefore, this design change has no detrimental impact on equipment
important {o safety. :

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be
increased?

Consequences of Malfunction:

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider.

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased?
Probability of Accident:

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the
activity. None of the accident scenarios address the door of the HSM.

NO May the consequences of an accident previously evaluated in the SAR be increased?
Consequences of Accident:

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this
proposed activity. As such, there are no consequences to consider,
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created.

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created?
Possibility of New Malfunction:

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a
result of this activity. The subject activity added a requirement for a seal weld between structural stitch welds between
the door frame support angles and the HSM embed plates. This change was made to prevent water seepage between the
angie and the embed plate of the door frame. Seal welds are considered non-structural and are added to improve the seal
of affected areas. This change is an improvement and does not affect the HSM design or analysis. Based on this
information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to the
structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it’s intended design

function. Therefore, this design change has no detrimental impact on equipment important to safety, and will not create
the possibility of a new malfunction not previously evaluated in the SAR.

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created?
Possibility of New Accident;

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the
possibility of a new accident not previously evaluated in the SAR,

Complete for 50.59 and 72.48:
3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced.

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced?
Bases Discussion of why the margin of safety is not reduced

None of the Techaical Specifications nor the Bases are affected by this activity.
Complete for 72.48:

NO Will the proposed activity involve a significant increase in occupational dose?

A significant increase in occupational dose:

A significant increase in occupational dose will not occur as a result of this propoesed activity. The activity provided a
door frame weld requirements design change. BGE approved this design change for construction prior to the issuance of
the ISFSI license in November, 1992. The door frame weld requirements design change does not adversely affect the
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1.

NO Will the proposed activity involve a significant unreviewed environmental impact?

A significant unreviewed environmental impact:

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed
activity does not affect the environmental conditions of the ISFSI.
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ATTACHMENT 3, SAFETY EVALUATION FORM

Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in

November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
door frame weld requirements.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documenis during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Activity Summary: After a thorough and intense review, it has been concluded that the ISFST documentation reviewed:
e Does not constitute an Unreviewed Safety Question (USQ)

e Docs not increase the probability of occurrence or the consequences of an accident or malfunction of equipment
important to safety previously evaluated in the SAR

¢ Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the
SAR

e Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification
e Does not result in a significant increase in occupational dose

s Does not constitute an Unreviewed Environmental Impact (UEI)
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Based on the attached discussion, does this activity:
Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations

NO Involve an unreviewed safety question (USQ)?
NO Involve a change in the Technical Specifications/License Conditions or Bases?
NO Require a change or addition to the UFSAR/USAR?

Applicable to 106 CFR 72.48 Safety Evaluations

NO Involve a Significant Increase in Occupational Dose?
NO Involve a Significant Unreviewed Environmental Impact?
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in

November, 1992, This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
seismic restraint. ‘

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992, This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Function(s) of affected SSC: NUHOMS-24P (Nutech Horizontal Modular System) is a dry storage system that provides
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS)
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3)
Lifting Yoke (Yoke); and 4} Horizontal Storage Module (HSM). A detailed description of each of these components is
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P
system and those component(s) related to this evaluation.

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM’s, which can house
2330 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional
storage. There are currently 48 HSM’s constructed, which will allow for the continued generation and storage of spent
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site,
where the DSC is then inserted into the HSM for interim storage.

Dry Shielded Canister (DSC) - the DSC is a Type 304 stainless steel cylinder with an internal stainless steel or
aluminum coated carbon steel basket assembly that houses 24 fuel assemblies. The DSC is designed to fit securely in the
TC and to slide into the HSM from the TC without undue galling. The function of the DSC is to provide physical and
radiological protection, and structural support of the spent fuel during loading operations and storage in the HSM. The
DSC has been designed for the worst-case postulated accidents, so that retrievability of the fucl from the DSC is assured
even following a maximum credible accident.

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site.
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM’s in two rows of six.
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC’s. The HSM
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles.

ISFSI USAR Revision No.: 5

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3,
33, 34,36,42,4.3,5.1,73,74,8.1,and 8.2.
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ATTACHMENT 3, SAFETY EVALUATION FORM

Complete for 50.59 and 72.48:

1. The probability of occurrence or the consequences of an accident or matfunction of equipment important to safety
previously evaluated in the SAR is not increased.

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the
SAR be increased?

Probability of Malfunction:

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed
to provide shiclding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the
USAR as a result of the seismic restraint design change. The subject activity revised the DSC seismic restraint to
minimize its weight and to add a handie for remote installation. These changes will result in reduced occupational
exposure during the installation of the restraint. The structural adequacy of the revised restraint is verified in calculation
BGE001.0218, “Revised DSC Seismic Restraint”. Based on this information, the subject design change will not affect
the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely
affect the ability of the HSM to perform it’s intended design function. Therefore, this design change has no detrimental
impact on equipment important to safety.

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be
increased?

Consequences of Malfunction:

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider,

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased?
Probability of Accident:

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the
activity. None of the accident scenarios address the seismic restraint of the HSM.

NO May the consequences of an accident previously evaluated in the SAR be increased?
Consequences of Accident:

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity, As
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this
proposed activity. As such, there are no consequences to consider.
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created.
NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created?
Possibility of New Malfunction:

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a
result of this activity. The subject activity revised the DSC seismic restraint to minimize its weight and to add a handle
for remote installation. These changes will resuit in reduced occupational exposure during the installation of the
restraint. The structural adequacy of the revised restraint is verified in calculation BGE001.0218, “Revised DSC Seismic
Restraint”. Based on this information, the subject design change will not affect the form, fit or function of the HSM, is
not detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it’s
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety,
and will not create the possibility of a new malfunction not previously evaluated in the SAR,

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created?
Possibility of New Accident:

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the
possibility of a new accident not previously evaluated in the SAR.

Complete for 50.59 and 72.48:
3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced.
NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced?

Bases Discussion of why the margin of safety is not reduced
None of the Technical Specifications nor the Bases are affected by this activity.

Complete for 72.48:
NO Will the proposed activity involve a significant increase in occupational dose?

A significant increase in occupational dose:

A significant increase in occupational dose will not occur as a result of this proposed activity, The activity provided a
seismic restraint design change. BGE approved this design change for construction prior to the issuance of the ISFSI
license in November, 1992, The seismic restraint design change does not adversely affect the operation or the associated
occupational exposures as described in ISFSI USAR Table 7.4-1.

NO Will the proposed activity involve a significant unreviewed environmental impact?
A significant unreviewed environmental impact:

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed
activity does not affect the environmental conditions of the ISFSI.
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in

" November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
seismic restraint,

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992, This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Activity Summary: After a thorough review, it has been concluded that the ISFSI documentation reviewed:
*  Does not constitute an Unreviewed Safety Question (USQ)

¢ Docs not increase the probability of occurrence or the consequences of an accident or malfunction of equipment
important to safety previously evaluated in the SAR

¢ Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the
SAR

¢ Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification
e Does not result in a significant increase in occupational dose

¢ Docs not constitute an Unreviewed Environmental Impact (UEI)
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ATTACHMENT 3, SAFETY EVALUATION FORM

Based on the attached discussion, does this activity:
Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations

NO Involve an unreviewed safety question (USQ)?
NO , Involve a change in the Technical Specifications/License Conditions or Bases?
NO Require a change or addition to the UFSAR/USAR?

Applicable to 10 CFR 72.48 Safety Evaluations

NO Involve a Significant Increase in Occupational Dose?
NO Involve a Significant Unreviewed Environmental Impact?
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ATTACHMENT 3, SAFETY EVALUATION FORM

Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in

November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
W38x48 beams connections.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by

BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal,

Function(s) of affected SSC: NUHOMS-24P (Nutech Horizontal Modular System) is a dry storage system that provides
safe, interim storage for irradiated fuel asscmblies. The system was designed by Pacific Nuclear Fuel Services (PNFS)
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components
of the NUBOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC), 3)
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these coimnponents is

contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P
system and those componeni(s) related to this evaluation.

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM’s, which can house
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE’s requirements for additional
storage. There are currently 48 HSM’s constructed, which will allow for the continued gencration and storage of spent
fuel untii approximately 2004. Each HSM contains one'DSC, and each DSC contains 24 fuel assemblies. The fuel

assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site,
where the DSC is then inserted into the HSM for interim storage.

Dry Shielded Canister (DSC) - the DSC is a Type 304 stainless steel cylinder with an internal stainless steel or
aluminum coated carbon steel basket assembly that houses 24 fuel assemblies. The DSC is designed to fit securely in the
TC and to slide into the HSM from the TC without undue galling. The function of the DSC is to provide physical and
radiological protection, and structural support of the spent fuel during loading operations and storage in the HSM. The
DSC has been designed for the worst-case postulated accidents, so that retrievability of the fuel from the DSC is assured
even following a maximum credible accident.

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site.
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM’s in two rows of six.
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC’s. The HSM
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles.

ISFSI USAR Revision No.: 5

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3,
3.3, 34,36,4.2,4.3,5.1,7.3,74,81, and 8.2.
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Complete for 50.59 and 72.48;

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety
previously evaluated in the SAR is not increased.

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the
SAR be increased?

Probability of Malfunction:

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the
USAR as a result of the W8x48 beam connection design change. The subject activity added slots to the W8x48 cross-
beam supports to provide more flexibility in the installation of the support steel. In addition, the rail support steel was
mounted on 10-1/2” x 9” x 3/4” plates and attached to the cross beams by 4 - 5/8” diameter bolts. The bolts were used to
add flexibility to the joints to eliminate thermal stresses due to differential movement of the beams. The mounting bolts
provide an equivalent shear resistance to the welds which were previously designed. This change also simplifies the
installation and alignment of the DSC rails. The intent of this design change was to give the field personnel additional
flexibility in the construction of the DSC support structure and to eliminate the thermal stresses. Since 1993, all fuel
moves have resulted in a smooth transfer of the DSC from the TC into the HSM without any damage to the sliding
surfaces. Based on this information, the subject design change will not affect the form, fit or function of the HSM, is not
detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it’s
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety.

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be
increased?

Consequences of Malfunction:

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider,

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased?
Probability of Accident:

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the
activity. None of the accident scenarios address the beams of the HSM.

NO May the consequences of an accident previously evaluated in the SAR be increased?
Consequences of Accident:

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this
proposed activity. As such, there are no consequences to consider.
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2. The possibility for an accident or matfunction of a different type than any evaluated previously in the SAR is not created.
NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created?
Possibility of New Malfunction:

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a
result of this activity. The subject activity added slots to the W8x48 cross-beam supports to provide more flexibility in
the installation of the support steel. In addition, the rail support steel was mounted on 10-1/2” x 9” x 3/4” plates and
attached to the cross beams by 4 - 5/8” diameter bolts. The bolts were used to add flexibility to the joints to eliminate
thermal stresses due to differential movement of the beams, The mounting bolts provide an equivalent shear resistance
to the welds which were previously designed. This change also simplifies the installation and alignment of the DSC
rails. The intent of this design change was to give the field personnel additional flexibility in the construction of the
DSC support structure and to eliminate the thermal stresses. Since 1993, all fuel moves have resulted in a smooth
transfer of the DSC from the TC into the HSM without any damage to the sliding surfaces. Based on this information,
the subject design change will not affect the form, fit or function of the HSM, is not detrimental to the structural
integrity of the HSM, and will not adversely affect the ability of the HSM to perform it’s intended design function.
Therefore, this design change has no detrimental impact on equipment important to safety, and will not create the
possibility of a new malfunction not previously evaluated in the SAR.

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created?
Possibility of New Accident:

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the
possibility of a new accident not previously evaluated in the SAR.

Complete for 50,59 and 72.48;
3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced.
NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced?
Bases Discussion of why the margin of safety is not reduced
None of the Technical Specifications nor the Bases are affected by this activity.
Complete for 72.48:;
NO Will the proposed activity involve a significant increase in occupational dose?
A significant increase in occupational dose;

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a
W8x48 beam connection design change. BGE approved this design change for construction prior to the issuance of the
ISFSI license in November, 1992. The W8x48 beam connection design change does not adversely affect the operation or
the associated occupational exposures as described in ISFSI USAR Table 7.4-1.

NO Will the proposed activity involve a significant unreviewed environmental impact?

A significant unreviewed environmental impact:

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed
activity does not affect the environmental conditions of the ISFSI.
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in

November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
WB8x48 beams connections.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992, This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Activity Summary: After a thorough review, it has been concluded that the ISFSI documentation reviewed:
¢ Does not constitute an Unreviewed Safety Question (USQ)

¢ Docs not increase the probability of occurrence or the consequences of an accident or malfunction of equipment
important to safety previously evaluated in the SAR

*  Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the
SAR

*  Docs not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification
¢ Does not result in a significant increase in occupational dose

*  Does not constitute an Unreviewed Environmental Impact (UEI)
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Based on the attached discussion, does this activity:
Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations

NO Involve an unreviewed safety question (USQ)?
NO Involve a change in the Technical Specifications/License Conditions or Bases?
NO Require a change or addition to the UFSAR/USAR?

Applicable to 10 CFR 72 48 Safety Evaluations

NO Involve a Significant Increase in Occupational Dose?
NO Involve a Significant Unreviewed Environmental Impact?
Prepared by: J. E. Remeniuk Q’" Department: NED-CEU 42-01-04  Date: A % 9 7
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in

November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
W8x48 beams support angles.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Function(s) of affected SSC: NUHOMS-24P (Nutech Horizontal Modular System) is a dry storage system that provides
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS)
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3)
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P
system and those component(s) related to this evaluation,

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM’s, which can house
2830 fucl assemblies. These modules can be built incrementally, as needed, to match BGE’s requirements for additional
storage. There are currently 48 HSM’s constructed, which will allow for the continued generation and storage of spent
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel

asscmblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site,
where the DSC is then inserted into the HSM for interim storage.

Dry Shielded Canister (DSC) - the DSC is a Type 304 stainless steel cylinder with an internal stainless steel or
aluminum coated carbon steel basket assembly that houses 24 fuel assemblies. The DSC is designed to fit securely in the
TC and to slide into the HSM from the TC without undue galling. The function of the DSC is to provide physical and
radiological protection, and structural support of the spent fuel during loading operations and storage in the HSM. The
DSC has been designed for the worst-case postulaled accidents, so that retrievability of the fuel from the DSC is assured
even following a maximum credible accident.

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site.
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM?s in two rows of six.
The side walls and roof are three fect thick, whereas the front walls are three and one half feet thick, There are two foot
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC’s. The HSM
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles.

ISFSI USAR Revision No.: 5

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3,
33, 34,36,42,43,51,73,74,8.1,and 3.2.
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Complete for 50.59 and 72.48:

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety
previously evaluated in the SAR is not increased.

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the
SAR be increased?

Probability of Malfunction:

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not
be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed to
provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimat probability for
any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the USAR
as a result of the W8x48 beam support angle design change. The subject activity increased the size of the support angles
for the cross beam supports from L4X3 to L4X4. This design change was made to meet the AISC requirement to provide
minimum edge distances for the attachment bolts. The slightly larger angle provides a leg length of 4” in lieu of 3”,
which increased the edge distance from 1/2” to 1-1/2”. The AISC required edge distance for a 5/8” bolt is 7/8”. Since
1993, all fuel moves have resulted in a smooth transfer of the DSC from the TC into the HSM without any damage to the
sliding surfaces. Based on this information, the subject design change will not affect the form, fit or function of the
HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM 1o

perform it’s intended design function. Therefore, this design change has no detrimental impact on equipment important
to safety.

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be
increased?

Consequences of Malfunction:

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be
increased as a resuit of this proposed activity. As stated above, there are no possible maifunctions of the HSM which are
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider.
NO May the probability of occurrence of an accident previously evaluated in the SAR be increased?

Probability of Accident:

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the
activity. None of the accident scenarios address the beams of the HSM.

NO May the consequences of an accident previously evaluated in the SAR be increased?
Consequences of Accident:

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this
proposed activity. As such, there are no consequences to consider.
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created.
NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created?
Possibility of New Malfunction;

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a
result of this activity. The subject activity increased the size of the support angles for the cross beam supports from L4X3
to L4X4. This design change was made to meet the AISC requirement to provide minimum edge distances for the
attachment bolts. The slightly larger angle provides a leg length of 4” in lieu of 3”, which increased the edge distance
from 1/2” to 1-1/2”. The AISC required edge distance for a 5/8” bolt is 7/8”. Since 1993, all fuel moves have resulted in
a smooth transfer of the DSC from the TC into the HSM without any damage to the sliding surfaces. Based on this
information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to the
structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it’s intended design
function. Therefore, this design change has no detrimental impact on equipment important to safety, and will not create
the possibility of a new malfunction not previously evaluated in the SAR.

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created?
Possibility of New Accident:

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the
possibility of a new accident not previously evaluated in the SAR.

Complete for 506,59 and 72.48:
3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced.
NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced?
Bases Discussion of why the margin of safety is not reduced
None of the Technical Specifications nor the Bases are affected by this activity.
Complete for 72.48;
NO Will the proposed activity involve a significant increase in occupational dose?
A significant increase in occupational dose:

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a
W8x48 beam support angle design change. BGE approved this design change for construction prior to the issuance of
the ISFSI license in November, 1992. The W8x48 beam support angle design change does not adversely affect the
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1.

NO Will the proposed activity involve a significant unreviewed environmental impact?
A significant unreviewed environmental impact;

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed
activity does not affect the environmental conditions of the 1ISFSIL.
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in

November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizonta} Storage Module)
W38x48 beams support angles.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed:
* Does not constitute an Unreviewed Safety Question (USQ)

* Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment
important to safety previously evaluated in the SAR

¢ Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the
SAR

¢ Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification
¢ Does not resuit in a significant increase in occupational dose

»  Does not constitute an Unreviewed Environmental Impact (UEI)
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Based on the attached discussion, does this activity:
Applicable to 10 CFR 50.59 and 1¢ CFR 72.48 Safety Evaluations

NO Involve an unreviewed safety question (USQ)?
NO Involve a change in the Technical Specifications/License Conditions or Bases?
NO Require a change or addition to the UFSAR/USAR?

Applicable to 10 CFR 72.48 Safety Evaluations

NO Involve a Significant Increase in Occupational Dose?
Involve a Slgmﬁcant Unreviewed Environmental Impact?
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in

November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
W38x48 beams support steel welds.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Function(s) of affected SSC: NUHOMS-24P (Nutech Horizontal Modular System) is a dry storage system that provides
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS)
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3)
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P
system and those component(s) related to this evaluation,

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM’s, which can house
2830 fuel assemblies. These modules can be built incrementally, as needed, to match BGE’s requirements for additional
storage. There are currently 48 HSM’s constructed, which will allow for the continued generation and storage of spent
fuel until approximately 2004. Each HSM contains one DSC, and cach DSC contains 24 fuel assemblies. The fuel

assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site,
where the DSC is then inserted into the HSM for interim storage.

Dry Shielded Canister (DSC) - the DSC is a Type 304 stainless steel cylinder with an internal stainless steel or
aluminum coated carbon steel basket assembly that houses 24 fuel assemblies. The DSC is designed to fit securely in the
TC and to slide into the HSM from the TC without undue galling. The function of the DSC is to provide physical and
radiological protection, and structural support of the spent fuel during loading operations and storage in the HSM. The
DSC has been designed for the worst-case postulated accidents, so that retrievability of the fuel from the DSC is assured
even following a maximum credible accident.

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site.
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM’s in two rows of six.
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC’s. The HSM
provides the necessary radiological protection to the public at all times, Each HSM has been designed for worst case
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles.

ISKFSI USAR Revision No.: 5

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3,
33, 34,36,42,43,5.1,73,7.4,8.1,and 8.2
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ATTACHMENT 3, SAFETY EVALUATION FORM

Complete for 50,59 and 72.48:

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety
previously evaluated in the SAR is not increased.

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the
SAR be increased?

Probability of Malfunction:

The probability of occurrence of a2 malfunction of equipment important to safety previously evaluated in the SAR will not
be increased as the resuit of this activity. The NUHOMS-24P system is a totaily passive installation that is designed to
provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability for
any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the USAR
as a result of the W8x48 beam support steel weld design change. The subject activity changed the welds attaching the
rail support steel to the cross beams mounting plates to change from one 1/2” and one 1/4” groove weld to two 3/8”
groove welds. The new weld configuration has an identical 3/4” total throat as the original design, and as such, the
allowable shear resistance for welds will remain the same. Since 1993, ali fuel moves have resulted in a smooth transfer
of the DSC from the TC into the HSM without any damage to the sliding surfaces. Based on this information, the subject
design change will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the
HSM, and will not adversely affect the ability of the HSM to perform it’s intended design function. Therefore, this
design change has no detrimental impact on equipment important to safety.

The subject design change allows the”

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be
increased?

ConLequenées of Malfunction:

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider.

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased?
Probability of Accident:

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the
activity. None of the accident scenarios address the beams of the HSM.

NO May the consequences of an accident previously evaluated in the SAR be increased?
Consequences of Accident:

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this
proposed activity. As such, there are no consequences to consider.
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ATTACHMENT 3, SAFETY EVALUATION FORM

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created.

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created?
Possibility of New Malfunction:

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a
result of this activity. The subject activity changed the welds attaching the rail support steel to the cross beams mounting
plates to change from one 1/2” and one 1/4” groove weld to two 3/8” groove welds. The new weld configuration has an
identical 3/4” total throat as the original design, and as such, the allowable shear resistance for welds will remain the
same. Since ISFSI loading operations began in November of 1993, all fifieen fuel moves to date have resulted in a
smooth transfer of the DSC from the TC into the HSM. Based on this information, the subject design change will not
affect the form, fit or function of the HSM, is not detrimental 1o the structural integrity of the HSM, and will not
adversely affect the ability of the HSM to perform it’s intended design function. Therefore, this design change has no

detrimental impact on equipment important to safety, and will not create the possibility of a new malfunction not
previously evaluated in the SAR.

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created?
Possibility of New Accident:

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result
of this proposed activity. After a thorough and intensc review, it was concluded that this activity would not create the
possibility of a new accident not previously evaluated in the SAR.

Complete for 50.59 and 72.48:
3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced.
NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced?
Bases Discussion of why the margin of safety is not reduced
None of the Technical Specifications nor the Bases are affected by this activity.
Complete for 72.48;
NO Will the proposed activity involve a significant increase in occupational dose?
A significant increase in occupational dose:

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a
W8x48 beam support steel weld design change. BGE approved this design change for construction prior to the issuance
of the ISFSI license in November, 1992. The W8x48 beam support steel weld design change does not adversely affect
the operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1.

NO Witl the proposed activity involve a significant unreviewed environmental impact?
A significant unreviewed environmental impact;

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed
activity does not affect the environmental cenditions of the ISFSL
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ATTACHMENT 3, SAFETY EVALUATION FORM

Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
W38x48 beams support steel welds.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed:
»  Does not constitute an Unreviewed Safety Question (USQ)

* Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment
important to safety previously evaluated in the SAR

*  Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the
SAR

¢ Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification
» Does not result in a significant increase in occupational dose

* Does not constitute an Unreviewed Environmental Impact (UEI)
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Based on the attached discussion, does this activity:
Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations

NO Involve an unreviewed safety question (USQ)?
NO Involve a change in the Technical Specifications/License Conditions or Bases?
NO Require a change or addition to the UFSAR/USAR?

Applicable to 10 CFR 72.48 Safety Evaluations

NO Involve a Significant Increase in Occupational Dose?
NO Involve a Significant Unreviewed Environmental Impact?
Prepared by: J. E. Remeniuk Department: NED-CEU 42-01-04 Date:_//% 7- & Z
P@:’ED NAME AND SIGNATURE
YES Is a special review required by groups other than the group to which the Preparer belongs?
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Work Group: Licensing Work Group: PES Work Group: NFM
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
door frame angles.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992, This design change was included in
a document which was submited to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Function(s) of affected SSC: NUHOMS-24P (Nutech Horizontal Modular System) is a dry storage system that provides
safe, interim storage for irradiated fuel assemblics. The system was designed by Pacific Nuclear Fuel Services (PNFS)
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3)
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P
system and those component(s) related to this evaluation,

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM’s, which can house
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE’s requirements for additional
storage. There are currently 48 HSM’s constructed, which will allow for the continued generation and storage of spent
fuel until approximately 2004, Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel
assemblics are transferred from the spent fuel pool via the DSC and the TC via the heavy haut road to the ISFSI site,
where the DSC is then inserted into the HSM for interim storage.

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site.
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM’s in two rows of six.
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC’s. The HSM
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles.

ISFSI USAR Revision No.: 5

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3,
33, 34,36,42,43,51,73,74,8.1,and 8.2,
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ATTACHMENT 3, SAFETY EVALUATION FORM

Complete for 50.59 and 72.48:

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety
previously evaluated in the SAR is not increased.

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the
SAR be increased?

Probability of Malfunction:

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not
be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed to
provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability for
any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the USAR
as a result of the door frame angle design change number 1. The subject activity changed the four door guide angles
from L7x4x% with L9x4xs/2. This design change is analyzed in calculation BGE001.0213 Revision 2, HSM Door
Analysis. The reason for the change was to provide an angle with a longer leg (9" in lieu of 7*) which would provide the
required angle overlap and length to serve as a guide for the HSM door, which is 12%” thick. This angle, combined with
a L7x4x%i and the required angle overlap, results in a guide spacing of 13-1/8”. The calculation verified that the stresses
associated with the angle change were safely below the allowables. Based on this information, the subject design change
will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not
adversely affect the ability of the HSM to perform it’s intended design function. Therefore, this design change has no
detrimental impact on equipment important to safety.

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be
increased?

Consequences of Malfunction:

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider.

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased?
Probability of Accident:

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the
activity. None of the accident scenarios address the door of the HSM.

NO May the consequences of an accident previously evaluated in the SAR be increased?
Consequences of Accident:

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As

stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this
proposed activity. As such, there are no consequences to consider.
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2, The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created.
NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created?
Possibility of New Malfunction;

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a
result of this activity. The subject activity changed the four door guide angles from L7x4x%: wiih L9x4xs/3. This design
change is analyzed in calculation BGE001.0213 Revision 2, HSM Door Analysis. The reason for the change was to
provide an angle with a longer leg (9” in lieu of 7°) which would provide the required angle overlap and length to serve
as a guide for the HSM door, which is 12%” thick. This angle, combined with a L7x4x% and the required angie overlap,
results in a guide spacing of 13-1/8”. The calculation verified that the stresses associated with the angle change were
safely below the allowables. Based on this information, the subject design change will not affect the form, fit or function
of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM
to perform it’s intended design function. Therefore, this design change has no detrimental impact on equipment
important to safety, and will not create the possibility of a new malfunction not previously evaluated in the SAR.

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created?
Possibility of New Accident:

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the
possibility of a new accident not previously evaluated in the SAR.

Complete for 50.59 and 72.48:

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced.
NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced?
Bases Discussion of why the margin of safety is not reduced

None of the Technical Specifications nor the Bases are affected by this activity.
Complete for 72.48;

NO Will the proposed activity involve a significant increase in occupational dose?

A significant increase in occupational dose:

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a
door frame angle design change number 1. BGE approved this design change for construction prior to the issuance of
the ISFSI license in November, 1992. The door frame angle design change number 1 does not adversely affect the
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1.

NO Will the proposed activity involve a significant unreviewed environmental impact?
A significant unreviewed environmental impact:

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed
activity does not affect the environmental conditions of the ISFSI,
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in

November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Moduie)
door frame angles.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed:
¢ Docs not constitute an Unreviewed Safety Question (USQ)

»  Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment
important to safety previously evaluated in the SAR

*  Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the
SAR

¢ Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification
e Does not resuit in a significant increase in occupational dose

*  Does not constitute an Unreviewed Environmental Impact (UEI)
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Based on the attached discussion, does this activity:
Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations

NO Involve an unreviewed safety question (USQ)?
NO Involve a change in the Technical Specifications/License Conditions or Bases?
NO Require a change or addition to the UFSAR/USAR?

Applicable to 10 CFR 72.48 Safety Evalnatigns

NO Involve a Significant Increase in Occupational Dose?
NO Involve a Significant Unreviewed Environmental Impact?
Prepared by: J. E. Remeniuk < Department: NED-CEU 42-01-04 Date: /- /- 22
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ATTACHMENT 3, SAFETY EVALUATION FORM

Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in

November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
door frame angles.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Function(s) of affected SSC: NUHOMS-24P (Nutech Horizontal Modular System) is a dry storage system that provides
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS)
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3)
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P
system and those component(s) related to this evaluation.

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM’s, which can house
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE’s requirements for additional
storage. There are currently 48 HSM’s constructed, which will allow for the continued generation and storage of spent
fuel until approximately 2004, Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel

assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site,
where the DSC is then inserted into the HSM for interim storage.

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site.
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM’s in two rows of six,
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC’s, The HSM
provides the necessary radiological protection to the public at all times, Each HSM has been designed for worst case
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles.

ISFSI USAR Revision No.: §

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3,
33, 3.4,36,42,43,51,7.3,74,81,and 8.2,
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Complete for 50.59 and 72.48:

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety
previously evaluated in the SAR is not increased.

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the
SAR be increased?

Probability of Malfunction:

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not
be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed to
provide shiclding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability for
any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the USAR
as a result of the door frame angle design change number 2. The subject activity provided a construction alternative to
substitute L8x4x% angles for all L7x4x% and L9x4xs/8 door frame angles. This design change is analyzed in calculation
BGE001.0213 Revision 2, HSM Door Analysis. The reason for the change was to provide the constructor with one angle
size for an order in lieu of two, and to eliminate the possibility of incorrectly constructing the frame by mixing the
angles, This alternative design is equivalent to the original design, which was discussed in ISFSI Safety Evaluation
SE00129. The use of this angle, along with the required angle overlap, results in a guide spacing of 13-1/8”, which
provides the spacing necessary for the 12%” thick HSM door. The calculation verified that the stresses associated with
the angle change were safely below the allowables. Based on this information, the subject design change will not affect
the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely
affect the ability of the HSM to perform it’s intended design function. Therefore, this design change has no detrimental
impact on equipment important to safety.

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be
increased?

Consequences of Malfunction;

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider.

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased?
Probability of Accident:

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the
activity. None of the accident scenarios address the door of the HSM.

NO May the consequences of an accident previously evaluated in the SAR be increased?
Consequences of Accident;

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this
proposed activity. As such, there are no consequences to consider.
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created.

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created?
Possibility of New Malfunction: '

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a
result of this activity. The subject activity provided a construction alternative to substitute L8x4x%: angles for all
L7x4x% and L9x4x5/8 door frame angles. This design change is analyzed in calculation BGE001.0213 Revision 2, HSM
Door Analysis. The reason for the change was to provide the constructor with one angle size for an order in lieu of two,
and to eliminate the possibility of incorrectly constructing the frame by mixing the angles. This alternative design is
equivalent to the original design, which was discussed in ISFSI Safety Evaluation SE00129. The use of this angle, along
with the required angle overlap, results in a guide spacing of 13-1/8”, which provides the spacing necessary for the 12°4”
thick HSM door. The calculation verified that the stresses associated with the angle change were safely below the
allowables. Based on this information, the subject design change will not affect the form, fit or function of the HSM, is
not detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it’s
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety,
and will not create the possibility of a new malfunction not previously evaluated in the SAR.

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created?
Possibility of New Accident:

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the
possibility of a new accident not previously evaluated in the SAR.

Complete for 50.59 and 72.48:

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced.
NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced?

Bases Discussion of why the margin of safety is not reduced

None of the Technical Specifications nor the Bases are affected by this activity.
Complete for 72.48:

NO Will the proposed activity involve a significant increase in occupational dose?

A significant increase in occupational dose:

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a
door frame angle design change number 2. BGE approved this design change for construction prior to the issuance of
the ISFSI license in November, 1992. The door frame angle design change number 2 does not adversely affect the
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1.

NO Will the proposed activity involve a significant unreviewed environmental impact?
A significant unreviewed environmental impact:

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed
activity does not affect the environmental conditions of the ISFSI.
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November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
door frame angles.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992, This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed:
¢ Does not constitute an Unreviewed Safety Question (USQ)

* Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment
important to safety previously evaluated in the SAR

e Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the
SAR

»  Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification
¢ Does not result in a significant increase in occupational dose

¢ Does not constitute an Unreviewed Environmental Impact (UEI)
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Based on the attached discussion, does this activity:
Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations

NO Involve an unreviewed safety question (USQ)?
NO Involve a change in the Technical Specifications/License Conditions or Bases?
NO Require a change or addition to the UFSAR/USAR?

Applicable to 10 CFR 72 48 Safety Evaluations

NO Involve a Significant Increase in Occupational Dose?
NO Involve a Significant Unreviewed Environmental Impact?
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in

November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
door frame angle welds.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Function(s) of affected SSC: NUHOMS-24P (Nutech Horizontal Modular System) is a dry storage system that provides
safe, interim storage for irradiated fuel assemblics. The system was designed by Pacific Nuclear Fuel Services (PNFS)
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3)
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P
system and those component(s) related to this evaluation.

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM’s, which can house
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE’s requirements for additional
storage. There are currently 48 HSM’s constructed, which will allow for the continued generation and storage of spent
fuel until approximately 2004, Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel

assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFST site,
where the DSC is then inserted into the HSM for interim storage.

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site.
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM’s in two rows of six.
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC’s. The HSM
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles.

ISFSI USAR Revision No,: 5

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3,
3.3, 34,36,4.2,43,51,73,74,81,and 8.2.



EN-1-102
Safety Evaluation Screenings and Safety Evaluations Revision 4

ATTACHMENT 3, SAFETY EVALUATION FORM

Complete for 50.59 and 72.48:

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety
previously evaluated in the SAR is not increased.

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the
SAR be increased?

Probability of Malfunction;

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the
USAR as a result of the door frame angle weld design change. The subject activity reduced the amount of weld used to
attach the door frame angles to the embedded steel. This change was made to reduce the heat input to the concrete and
lower the potential for concrete cracking. This design change is analyzed in calculation BGE001.0213, Revision 2,
HSM Door Analysis. As shown in this calculation, the revised weld design meets the code allowables. Based on this
information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to the
structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it’s intended design
function. Therefore, this design change has no detrimental impact on equipment important to safety.

The subject design change

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be
increased?

Consequences of Malfunction:

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider.

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased?
Probability of Accident:

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the
activity. None of the accident scenarios address the door of the HSM.

NO May the consequences of an accident previously evaluated in the SAR be increased?
Consequences of Accident:

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this
proposed activity. As such, there are no consequences to consider.
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created.

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created?
Possibility of New Malfunction:

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a
result of this activity. The subject activity reduced the amount of weld used to attach the door frame angles to the
embedded steel. This change was made to reduce the heat input to the concrete and lower the potential for concrete
cracking. This design change is analyzed in calculation BGE001.0213, Revision 2, HSM Door Analysis. As shown in
this calculation, the revised weld design meets the code allowables. Based on this information, the subject design change
will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not
adversely affect the ability of the HSM to perform it’s intended design function. Therefore, this design change has no

detrimental impact on equipment important to safety, and will not create the possibility of a new maifunction not
previously evaluated in the SAR.

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created?
Possibility of New Accident:

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the
possibility of a new accident not previously evaluated in the SAR.

Complete for 50.59 and 72.48:
3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced.
NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced?
Bases Discussion of why the margin of safety is not reduced
None of the Technical Specifications nor the Bases are affected by this activity.
Complete for 72.48:
NO Wili the proposed activity involve a significant increase in occupational dose?
A significant increase in occupational dose;

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a
door frame angle weld design change. BGE approved this design change for construction prior to the issuance of the
ISFSI license in November, 1992. The door frame angle weld design change does not adversely affect the operation or
the associated occupational exposures as described in ISFSI USAR Table 7.4-1.

NO Will the proposed activity involve a significant unreviewed environmental impact?
A significant unreviewed environmental impact;

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed
activity does not affect the environmental conditions of the ISFSI,
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in

November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module)
door frame angle welds.

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by
BGE for construction prior to the issuance of the ISFSI license in November, 1992, This design change was included in
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal.

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed:
¢ Does not constitute an Unreviewed Safety Question (USQ)

¢ Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment
important to safety previously evaluated in the SAR

¢  Doces not create the possibility for an accident or malfunction of a different type than any evaluated previously in the
SAR

¢ Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification
¢ Does not result in a significant increase in occupational dose

*  Does not constitute an Unreviewed Environmental Impact (UET)



EN-1-102
Safety Evaluation Screenings and Safety Evaluations Revision 4

ATTACHMENT 3, SAFETY EVALUATION FORM

Based on the attached discussion, does this activity:
Applicable to 10 CFR 50.59 and 10 CFR. 72.48 Safety Evaluations

1 YES NO Involve an unreviewed safety question (USQ)?
(JYES [ NO Involve a change in the Technical Specifications/License Conditions or Bases?
& YES [] NO Require a change or addition to the UFSAR/USAR?

Applicable to 10 CFR 72.48 Safety Evaluations

[JYES & NO Involve a Significant Increase in Occupational Dose?
LJYES X NO Involve a Significant Unreviewed Environmental Impact?
Prepared by: David A. Scheetz L%AAL—;S; Department:Duke Engineering & Services Date:_z ~16 - 9§
PRINTED NAME AND SIGNATURE
YES Is a special review required by groups other than the group to which the Preparer belongs?

Resp. Ind.: G. Tesfaye Resp. Indv.: C. J. Dobry Resp. Indv.: R. H. Beall

Work Group: Licensing Work Group: PES Work Group: NFM
i st stz (PHRIPA alitss

SIGNATURE / DATE GNaTU ATE SIGNATURE / DATE
- A

Disapproved Disapproved
SignatureQ’};‘QA: J. Qeeves aﬂ"/‘i? Signatuge: %444;&&9 M

U INDEPENDENT REVIEWER o,h(gsanfﬁs , GS-TES, or PE-PDSU
Date afic/48 2,17.96
The POSRC has reviewed this evaluation according to NS-2-101.
POSRC MeetingNo.. 98- 0|8 Date: 2:/7-398
Recommend ecomsmend
Approval Disapproval Si > /M’ Date 2—/7-28
POSRC CHAIRMAN
Approved YV Disapproved Signature: v é// )/C;é Date /’A £
PLANT GENEkAiﬂANAGER !
- The OSSRC has reviewed this evaluation according to NS-2-100.
Full OSSRC Committee reyiew required?  Yes No o~

Date: f/f/? ¥

If yes, OSSRC Meeting No.:




EN-1-102

Safety Evaluation Screenings and Safety Evaluations Revision 4

ATTACHMENT 3, SAFETY EVALUATION FORM

Proposed Activity: This safety evaluation is prepared to clarify and correct the licensing basis for the NUHOMS system in

use at the Calvert Cliffs Independent Spent Fuel Storage Installation (ISFSI) with respect to the postulated transfer
cask drop accident. The USAR will be changed to properly account for the behavior of DSC components, and to
correct the stress values and defiections that might be expected in the unlikely event of a cask vertical drop
accident. This activity applies to canisters R008, R009, and R018-R024.

Change the Calvert Cliffs ISFSI USAR as follows:

1)

2)
k)

4)

USAR Section 8.2.5.2 qualifies the transfer cask for a cask drop accident by reference to “...the analytical methods
presented in Section 8.2.5.2 of (the Topical Report)...” The USAR will be revised here to add a reference to, and a
brief description of, BGE analyses which correct the analysis of the postulated transfer cask vertical drop accident
in the Topical Report. These new analyses acknowledge that the connection between the DSC guide sleeves and
the bottom spacer disk may fail at a higher vertical acceleration than the design previously anticipated, and the
bottom spacer disk behavior has consequently been re-analyzed for this loading due to the guide sleeves. The
support rods have also been reanalyzed for the effects of this new loading, including the use of ASME Appendix F
in determining support rod allowable stress. No change to the USAR is anticipated for any other drop events.
USAR Tables 8.2-6 and 8.2-10 will be modified to show the new stress levels in the DSC components resulting
from the transfer cask vertical drop.

USAR Section 8.2.5.2 specifies the maximum spacer disk deflection which might be expected under a cask drop
accident of any orientation. This section will be updated.

USAR Sections 8.1.1, 8.1.2, and 8.2 will have a reference to the re-analysis added.

Reason for Activity:

An independent design review and assessment of TN-West (formerly known as Vectra Technologies, Inc., Pacific
Nuclear, and NUTECH), performed by LES and commissioned by GPU Nuclear, Inc., identified a design issue with the

generic NUHOMS-24P DSC system. The Calvert Cliffs ISFSI uses a similar NUHOMS-24P model, and is affected by
this issue.

The issue involves the postulated transfer cask drop event, which is described in the ISFSI USAR Section 8.2.5. The

ISFSI USAR concludes that a vertical , horizontal, or corner drop would:

e not affect the ability to retrieve fuel from the DSC stored inside the transfer cask
o ot affect fuel cladding integrity
¢ not affect DSC structural integrity

The transfer cask drop analysis (which is not described in the ISFSI USAR, but is found in the DSC Structural
Calculation C-91-076, Rev. 001, and the Topical Report for NUHOMS-24P) assumed, during a postulated vertical cask
drop event, that the welds, which attach angle clips from the DSC bottom spacer disk to the DSC guide sleeves, will fail
at 35 g’s (SER p. 2-48). At that point, the guide sleeves would cease to exert any force on the bottom spacer disk. The
independent design review and assessment concluded that the approach used to calculate the weld failure point was not
conservative , and that the possibility exists that the welds may not fail until a higher acceleration level (> 35 g’s) is
reached. If the welds and angle clips were to remain intact at higher g levels during a vertical cask drop event, then
more of the load associated with the deceleration of the DSC guide sleeves would be transferred to the DSC bottom
spacer disk and four DSC support rods. As a result, the behavior of these components will change, and the stresses
associated with the ISFSI USAR transfer cask drop event will slightly increase.

These concerns have been documented in BGE Issue Report IR1-011-183.
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Function(s) of affected SSC: Summarizing information provided in Chapter 4 of the USAR and ANSI-57.9, the dry shielded
canister has containment, shielding, criticality control, configuration control related to fuel retrievability, and thermal
safety functions. The primary function of the DSC is to provide containment for the spent nuclear fuel. This is achieved
by the stainless steel sheli and two inner cover plates (top and bottom ends) which are welded to the shell assembly.
There are also outer cover plates (top and bottom) to further assure containment integrity. These are integral with the
shield plugs. The DSC provides gamma shielding at its ends by the use of lead shield plugs. These provide ALARA
dose rates at the top of the canister during drying and sealing operations and at the bottom for minimizing dose rates
during DSC to HSM loading operations and at the HSM door during storage.

Criticality and configuration control is provided by the DSC’s internal basket assembly. A series of nine spacer discs
and four axial support rods maintain the fuel assemblies in known positions under all normal and accident conditions.
The thickness and location of the spacer discs, plus the relative location of the fuel assemblies and the DSC basket
material achieve the criticality and configuration control functions. The DSC maintains the helium cover gas which is
required for heat rejection and corrosion control. Heat is transferred via thermal radiation and conduction from the fuel
through the spacer discs and cover gas to the DSC shell, where it is convectively cooled during HSM interim storage.
The presence of helium and spacer discs achieves the heat transfer function.

The on-site transfer cask provides shielding during the DSC closure and transfer operations. The transfer cask also
provides structural protection for the DSC against natural and operation hazards during the transfer operations and
loading of the DSC into the HSM for interim storage.

ISFSI USAR Revision No.: 6

ISFSI USAR Sections Reviewed: The main chapters reviewed were 3, 4, 5, 7, and 8. The key sections reviewed were 3.6,
42 47,51,74,7.5,76,8.1, and 8.2,

Complete for 50.59 and 72.48:

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety
previously evaluated in the SAR is not increased.

(] YES NO  May the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the SAR be increased?

Probability of Malfunction: The probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the SAR will not be increased as a result of this proposed activity.

Critical functions that must be maintained are containment, shiclding, criticality control, configuration control
related to fuel retrievability, and thermal safety functions. The cask drop scenario imposes limiting stresses on the
transfer cask and the DSC components. Stresses beyond code allowables or unacceptable deflections of safety
related DSC and transfer cask equipment/materials define the malfunctions needing to be considered when
evaluating this activity involving the drop scenario. The activity in no way degrades the reliability of components
important to safety since the design of the DSC is unchanged by this activity. There is no change to the design or
operation of the NUHOMS system caused by this activity. While there are slight increases in stress levels of
components of the DSC, the stresses are stili below allowable values. Hence, there is no increase in the probability
of malfunctions resulting from the accident.




: EN-1-102
Safety Evaluation Screenings and Safety Evaluations Revision 4

ATTACHMENT 3, SAFETY EVALUATION FORM

] YES Y NO  May the consequences of a malfunction of equipment important to safety previously
evaluated in the SAR be increased?

Consequences of Malfunction: The consequences of a malfunction of equipment important to safety previously
evaluated in the SAR will not be increased as a result of this proposed activity.

The potential malfunctions that could result from this change are the excessive stresses and permanent deformation
of the bottom spacer disk, support rods, and/or guide sleeves which could adversely affect canister containment
capability. Any breach in this containment capability could have direct radiological consequences, in the form of
increased dose rates. Analyses using elastic-plastic methods consistent with the original bilinear elastic-plastic
model {SER p. 2-48) have determined that increases in stress and strain levels in the subject components will
occur. However, the stress levels are still below the allowable values and will not affect this containment capability
(Ref, 6). Deformations are addressed below. For the case of the support rods, introduction of combined applied
compression and bending loads from the bottom spacer disk, which was not previcusly adequately considered,
introduces a new load case for the support rods. Again, analysis has shown this load case to be acceptable, with
stresses below allowable values (Ref. 6). All other structural elements of the canister have been considered in the
analysis, and the analysis conservatively envelopes the use of both stainless and carbon steel materials for the
spacer disks. The stress levels indicate that there is no effect on the containment or structural integrity of the DSC.

Hence, the radiological consequences of any component malfunction associated with the top cask drop are not
increased.

In a cask bottom drop accident scenario, the gap between the bottom of the guide sleeves (connected to the bottom
spacer disk), and the bottom cover plate would close well before the connection would fail. This is consistent with
existing Topical Report p. 8.2-35,

Criticality control is assured as part of the existing design basis and technical specifications by the physical
properties and history of the fuel, by mechanical control of the assemblies’ locations in the DSC basket, by neutron
absorption of the materials of the basket, by Calvert Cliffs administrative controls over fuel identification and
handling, and by the presence of soluble boron in the fuel pool for wet operations (Ref. 1). The maintenance of
continued positive control over criticality has been examined as part of this evaluation. In the event of a cask end
drop, section 3.3.4 of the USAR has shown that introduction of a moderator would be necessary to cause a
criticality concern. The violation of DSC structural integrity that would be necessary to allow the introduction of
that moderator has been shown to be incredible above, None the less, a criticality analysis of the effects of spacer
disk in-plane deformations on guide sleeve center-to-center spacing has been performed, and has determined that
criticality control is still maintained over the fuel in the DSC in the event of a cask end drop (Ref. 13).

The Technical Specification requires retrievability of fuel from the DSC for any drop greater than 15”. Analyses
have determined the maximum guide sleeve deflection which might be expected from the cask vertical drop
accident in the plane of the bottom spacer disk at the guide sleeve connection point. The permanent in-plane
deflection is predominantly due to local deformation at the clip connection point to the guide sleeve (Ref. 6), and
can directly impact retrievability, This deformation typically does not exceed the gap between the guide sleeve and
the lower spacer grid of the fuel assembly, which is nominally computed to be one-haif of 0.52 inches (Ref. 14), or
0.26 inches on each side, at this location. However, under certain circumstances this deformation may exceed the
gap and “pinch” the fuel assembly. A smail nominal force has been computed to be necessary (Ref. 6) to extract
the fuel assembly from the DSC if this “pinched” condition should occur. The effects on the lower spacer grid, on
the stresses in the fuel asserbly guide tubes and upper end fitting posts, and on the fuel handling machine hoist
during retrieval have been examined. The force on the lower spacer grid is comparable to the self weight that a
spacer grid normally supports in the horizontal orientation, and hence is not a concern; The fuel assembly
components are so rigid in the axial direction that any stress increases are inconsequential; Finally, the overload



. EN-1-102
Safety Evaluation Screenings and Safety Evaluations Revision 4

ATTACHMENT 3, SAFETY EVALUATION FORM

setting of the spent fuel handling machine hoist is procedurally verified to be much greater than the assembly
weight plus the extraction force required (Ref. 15). The effects of the 75 g force acting on the spacer disk itself,
together with any effect on other spacer disks, have been considered (Ref. 6), and do not impact the above-
described “dimpling” determination or cause guide sleeve deflections which permanently close the guide sleeve-
fuel assembly gap at spacer disks other than the bottom spacer disk. Hence, retrigvability is assured.

[0 YES A NO  May the probability of occurrence of an accident previously evaluated in the SAR be
increased?

Probability of Accident: The probability of occurrence of an accident previously evaluated in the SAR will not be
increased as a result of this proposed activity.

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the SAR. Of those
accidents discussed in the SAR, only the cask drop scenario is affected. The probability of occurrence is only
dependent on the drop initiating event frequency. There is no change to the design or operation of the NUHOMS
system caused by this activity, or to the drop initiating event frequency. Therefore, the probability of occurrence of
the cask drop is not changed. The SER (p. 2-43) states that the seismic analyses of certain components of the DSC
were based upon scaling the results of the vertical cask drop analysis. However, examination of the design basis
reveals that the seismic anatyses of those components whose behavior will differ because of this activity, the bottom
spacer disk and support rods, did not utilize any of the results of the drop analysis, instead relying for their design

on the deadweight analysis. Therefore, there is no change in the probability of occurrence of any analyzed
accident.

[0 YES [XINO May the consequences of an accident previously evaluated in the SAR be increased?

Consequences of Accident: The consequences of an accident previously evaluated in the SAR will not be increased
as a result of this proposed activity,

The USAR reports that an accidental cask drop results in the maintenance of continued structural and containment
integrity. However, the computation of dose rates resulting from the cask drop is conservatively based on a total
loss of solid neutron shielding in the USAR. Increases in consequences can only occur when doses to the public
are increased beyond those described in Chapter 8 of the USAR. Since stress levels are below allowables, and
increases in the stress and strain levels of the bottom spacer disk and support rods do not affect the ability of the
transfer cask to maintain its structural integrity, the containment and shielding integrity of the DSC is maintained.

Criticality control has been previously discussed. It has been concluded that criticality control is still maintained
over the fuel in the DSC in the event of a cask end drop.

Therefore, the consequences of a cask drop accident previously evaluated in the USAR are not increased.

2, The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not
created.

D YES [XINO  May the possibility of a malfunction of a different type than any previously evaluated in
the SAR be created?
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Possibility of New Malfunction; The possibility of a malfunction of a different type than any previously evaluated
in the SAR will not be created as a result of this proposed activity.

The critical functions and cask drop scenarios associated with this change have been discussed previously. No new
components, procedures, or tests are being introduced. While the acceleration at which the guide sleeves
plastically deform and cease to load the bottom spacer plate increases, all components still perform their functions
within the parameters of the licensing basis, that is, with acceptable stress levels computed considering “spacer
disk elastic plus plastic deflections™ (USAR p. 8.2-12), and analyzing “the vertical top end drop using a bi-linear
elastic-plastic model” (SER p.2-48)

Retrievability of fuel has been discussed previously. All spacer disk permanent deflections which could adversely

affect the ability of the fuel to be removed from the DSC guide sleeves have been examined and determined to be
acceptable.

[ YES NO  May the possibility of an accident of a different type than any previously evaluated in the
SAR be created?

Possibility of New Accident: The possibility of an accident of a different type than any previously evaluated in the
SAR will not b¢ created as a result of this proposed activity.

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in section 8.2 of the USAR, and have been
discussed previously. Since there is no change to the design or operation of the NUBOMS system caused by this

activity, the possibility of an accident of a different type than any previously evaluated in the SAR will not be
created. :

Complete for 50.59 and 72.48:

3. The margin of safety as defined in the basis for any Technical Specification is not reduced. -
[0 YES X NO °  Will the margin of safety as defined in the basis for any Technical Specification be
reduced?
Bases Discussion of why tﬁe margin of safety is not reduced
23 The transfef: cask is allowed to be lifted up to 80” in height with a non-single-failure-proof lifting

device. The 75 g acceleration envelopes this specification. In the event of a cask drop of 15
inches or more, the DSC is required to be removed from service and inspected, which in turn
requires that the fuel be removed from the DSC.

Analyses of cask vertical drops performed for this safety evaluation demonstrate that drops of up
to 80” can be sustained without unacceptable damage to the cask or DSC, and without decreasing
margins of safety. The margin of safety is the difference between the appropriate ASME
allowable stress value and the material equivalent failure stress. Table 2.2.3-14 of the SER
indicates that the allowable stresses for the DSC components under Combined Accident Loads
(Service Level D) are 43.2 ksi (Pri Membrane) and 64.0 ksi (Membrane+Bending). These are
provided by ASME for components subject fo an elastic analysis. All elastically-computed
stresses (Ref, 6) are below these allowable stresses and all margins of safety associated with these
aliowable stresses remain unchanged. In addition, all plastically-computed stresses (Ref. 6)
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remain below the allowable stresses recommended by ASME for plastically analyzed
components. Table 2.2.3-13, Drop Accident Loads (Service Level D), of the SER lists the same
allowables (as appear in Table 2.2.3-14) for the spacer disk, but lists the allowable stress for the
support rods as 28.0 ksi (Primary). This value, which corresponds to the allowable provided by
ASME for primary membrane stresses for certain component supports, is inconsistent with the
statement of allowable stresses in BGE calculation C-91-076, Rev. 001, and in Table 2.2.3-14 of
the SER. We do not consider this to be an appropriate allowable stress for the support rods
because all other technical bases have used component allowable values for the support rods,
rather than component support allowable values. (The ASME assigns one set of allowable
stresses to components such as vessels, concrete containments, piping, pumps, valves, and
storage tanks, and another set to component supports, which are metal elements transmitting
component loads to building structures. We believe that the support rods are properly classified
as components.) Nonetheless, the computed stress level (Ref. 6) ensures that the margin of
safety associated with this allowable stress remains unchanged.

Complete for 72.48:
COYES [XINO  Will the proposed activity involve a significant increase in occupational dose?

A significant increase in occupational dose: A significant increase in occupational dose will not
occut as a result of this proposed activity.

The design and operation of the NUBOMS system outside the reactor building is not changed by this

proposed activity. Integrity of the DSC or transfer cask is not impacted by this activity. Retrievability of fuel
following a design basis 80 inch drop accident is not impacted by this activity. Shielding functions of the DSC
and the transfer cask are not impacted by this activity. Because none of these attributes are changed, the
occupational doses summarized in USAR Table 7.4-1 are not affected by this activity. Therefore no occupational
doses are increased.

[0 YES [ NO  Will the proposed activity involve a significant unreviewed environmental impact?

A significant unreviewed environmental impact: A significant unreviewed environmental impact will not occur as
a result of this proposed activity.

Integrity of the DSC or transfer cask is not impacted by this activity. Shielding functions of the DSC and the
transfer cask are not impacted by this activity, The proposed activity does not affect any area of the plant site
previously undisturbed for the ISFSI, and does not cause any reason for revision to the ISFSI Updated

Environmental Report. The proposed activity does not affect the environmental conditions associated with the
ISFSI.

Summary: (For NRC Report, provide a brief overview) 7

Proposed Activity; This safety evaluation is prepared to clarify and correct the licensing basis for the NUHOMS-24P
system in use at the Calvert Cliffs ISFSI with respect to the postulated transfer cask drop accident.

Proposed changes to the Calvert Cliffs ISFSI USAR include:

. addition of a description of BGE analyses which correct the vertical drop accident analyses in the Topical
Report, specifically, of the behavior of the DSC guide sleeves, bottom spacer disk, and support rods.
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° " modification of reported stresses in the DSC components resulting from the transfer cask vertical drop.
° updating the reported spacer disk deflection to be expected for a cask drop accident.

Reason for Activity: The transfer cask drop analysis (which is not described in the ISFSI USAR, but is found in the DSC

Structural Calculation C-91-076, Rev. 001, and the Topical Report for NUHOMS-24P) assumed, during a vertical
cask drop event, that the welds (which attach angle clips from the DSC bottom spacer disk to the DSC guide
sleeves) will fail at 35 g’s. The independent design review and assessment originally conducted for GPU Nuclear
concluded that the approach used to calculate the weld failure point was not conservative, and that the possibility
exists that the welds would not fail until a higher acceleration level (> 35g’s) is reached. If the welds and angle
clips were to remain intact at higher g levels during a vertical cask drop event, then more of the load associated
with the deceleration of the DSC guide sleeves would be transferred to the DSC bottom spacer disk and four DSC

support rods. As a result, the behavior of these components will change, and the stresses associated with the ISFSI
USAR transfer cask drop event will slightly increase.

Activity Summary: Correction of the licensing basis for the NUHOMS-24P system in use at Calvert Cliffs to properly

account for the behavior of DSC components, and to correct the stress values that might be expected, in the
unlikely event of a cask vertical drop accident, does not constitute an Unreviewed Safety Question (USQ). Increases
in stresses and deflections which could occur under these scenarios have been examined and do not increase the
probability of occurrence or the consequences of an accident or malfunction of equipment important to safety
previously evaluated in the SAR. Nor is the possibility for an accident or malfunction of a different type created.
The increased stresses do not reduce the margin of safety as defined in the basis for any ISFSI Technical
Specification, and, because of the maintenance of DSC structural integrity, criticality control, and retrievability, do
not result in any increase in occupational dose. Finally, this activity does not constitute an Unreviewed
Environmental Impact.
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Proposed Activity: This safety evaluation is prepared to clarify and correct a non-conforming condition for the NUHOMS
system in use at the Calvert Cliffs Independent Spent Fuel Storage Installation (ISFSI) with respect to the Dry
Shielded Canister (DSC) internal pressure during blowdown and reflood conditions. The USAR will be changed to
revise the pressures and the associated stress values that are expected under blowdown and reflood internal
pressures.

Change the Calvert Cliffs ISFSI USAR as follows:

1) USAR Tables 3.6-2 and 3.6-3 will be updated to show that the DSC internal pressures under Service Level B and
Service Level D conditions (ref. ASME B&PV Code) include pressures due to blowdown and reflood activities,
respectively (40.0 psig for each).

2) USAR Section 8.1.1.1.B will be revised to add a statement that the DSC internal pressure loads include a
consideration of pressures due to blowdown and reflood conditions, and that reflood is a Service Level D condition,
A re-analysis which includes the effects of these loadings has been conducted, and concludes that these conditions
are adequately addressed by the design.

3) USAR Table 8.1-4 will be updated to show the new off-normal stress levels in the DSC components resulting from
the blowdown internal pressure load case.

4) USAR Table 8.2-8 will be updated to show the new enveloped stress levels in the DSC components resulting from
the blowdown internal pressure.

Reason for Activity:
It was discovered during a caiculation review that, while Calvert Cliffs subjects the DSCs to internal pressures of up to
35 psig during blowdown and reflood activities (ref. 12, 13 and 15), the USAR and SER do not mention that these
activities cause internal pressure loads, The USAR only describes normal and off-normal internal pressures of 10 psig,
and accident internal pressures of 50 psig. This safety evaluation will show, conservatively, that blowdown and reflood
pressures up to 40 psig are acceptable.

The blowdown activity occurs after loading fuel into the DSC/transfer cask, moving it to the washdown pit, and welding
the shield plug in place. It involves the introduction of filtered, regulated air and/or helium through the vent line into
the DSC while borated water discharges through the siphon port. The reflood activity occurs only if the sealed DSC is
required to be opened in the washdown pit. It involves the controlled introduction of borated water from the spent fuel
pool into the siphon port of the DSC while the monitored helium backfill vents through the DSC vent port.

Blowdown pressure has been determined to be a Service Level B load condition, and reflood pressure a Service Level D
load condition (ref, 7 and 11),

These concerns have been documented in BGE Issue Report IR3-005-170.

Function(s) of affected SSC: Summarizing information provided in Chapter 4 of the USAR and ANSI-57.9, the dry shielded
canister has containment, shielding, criticality control, configuration control related to fuel retrievability, and thermal
safety functions. The primary function of the DSC is to provide containment for the spent nuclear fuel. This is achieved
by the stainiess steel shell and two inner cover plates (top and bottom ends) which are welded to the shell assembly.
There are also outer cover plates (top and bottom) to further assure containment integrity. These are integral with the
shield plugs. The DSC provides gamma shielding at its ends by the use of lead shicld plugs. These provide ALARA
dose rates at the top of the canister during drying and sealing operations and at the bottom for minimizing dose rates
during DSC to HSM loading operations and at the HSM door during storage.

Criticality and configuration control is provided by the DSC’s internal basket assembly. A series of nine spacer discs
and four axial support rods maintain the fuel assemblies in known positions under all normal and accident conditions,
The thickness and location of the spacer discs, plus the relative location of the fuel assemblies and the DSC basket
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material achieve the criticality and configuration control functions. The DSC maintains the helium cover gas which is
required for heat rejection and corrosion control. Heat is transferred via thermal radiation and conduction from the fuet
through the spacer discs and cover gas to the DSC shell, where it is convectively cooled during HSM interim storage.
The presence of helium and spacer discs achieves the heat transfer function.

The on-site transfer cask provides shielding during the DSC closure and transfer operations. The transfer cask also

provides structural protection for the DSC against natural and operation hazards during the transfer operations and
loading of the DSC into the HSM for interim storage.

ISFSI USAR Revision No.: 6

ISFSI USAR Sections Reviewed: The main chapters reviewed were 3, 4, 5, 7, and 8. The key sections reviewed were 3.6,
42,47,51,74,76,8.1,and 8.2,

Complete for 50.59 and 72.48:

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety
previously evaluated in the SAR is not increased.

0 YES [ NO  May the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the SAR be increased?

Probability of Malfunction: The probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the SAR will not be increased as a result of this proposed activity.

Functions that must be maintained are containment, shielding, criticality control, configuration control related to
fuel retrievability, and thermal safety functions. The internal pressurization scenarios impose limiting stresses on
some DSC components. Stresses beyond code allowables or unacceptable deflections of safety related DSC
equipment/materials define the malfunctions needing to be considered when evaluating this activity involving the
internal pressures. The activity in no way degrades the reliability of components important to safety since the
design of the DSC is unchanged by this activity, There is no change to the design or operation of the NUHOMS
system caused by this activity. While there are increases in stress levels of components of the DSC (ref. 6), the
stresses are still below allowable values, and all functions are capable of being performed. Hence, there is no
increase in the probability of malfunctions resulting from the accident.

O YES [ NO  May the consequences of a malfunction of equipment important to safety previously
evaluated in the SAR be increased?

Consequences of Malfunction: The consequences of a malfunction of equipment important to safety previously
evaluated in the SAR will not be increased as a result of this proposed activity.

The potential malfunctions that could result from this change are the excessive stresses and permanent deformation
of the DSC shell and cover plates which could adversely affect canister containment capability. Any breach in this
containment capability could have direct radiological consequences, in the form of increased dose rates. The
analysis conservatively envelopes the use of both stainless and carbon steel materials for the spacer disks.
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Blowdown pressure has been determined to be a Service Level B load condition, and reflood pressure a Service
Level D load condition (ref. 7 and 11). Since the existing design includes a 50 psig accident pressurization, the
reflood condition is enveloped by the existing Service Level D analysis. Analysis has shown that DSC shell
stresses associated with the blowdown and reflood pressures will increase, but that all stresses are below allowable
values (Ref. 6). The stress levels indicate that there is no effect on the containment or structural integrity of the

DSC. Hence, the radiological consequences of any component malfunction associated with the blowdown and
reflood activities are not increased.

Criticality control is assured as part of the existing design basis and technical specifications by the physical
properties and history of the fuel, by mechanical control of the assemblics’ locations in the DSC basket, by neutron
absorption of the materials of the basket, by Calvert Cliffs administrative controls over fuel identification and
handling, and by the presence of soluble boron in the fuel pool for wet operations (Ref. 1). The maintenance of
continued positive control over criticality has been examined as part of this evaluation, and has been determined
not to be at risk because there is no permanent deformation of any component which could cause changes in any of
the criticality control attributes listed above.

The Technical Specification requires retrievability of fuel from the DSC for any drop greater than 15”. Since the
cask drop is a Service Level D load case and the Service Level D accident pressure envelopes the reflood pressure
(refs. 4 and 6), these pressures do not directly affect retrievability. This scenario also envelopes any other scenario
for canister unloading.

[0 YES XINO  May the probability of occurrence of an accident previously evaluated in the SAR be
increased?

Probability of Accident: The probability of occurrence of an accident previously evaluated in the SAR will not be
increased as a result of this proposed activity.

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the SAR and in the SER.
Of those accidents discussed in the SAR, only HSM air inlet blockage and accidental DSC pressurization scenarios
are considered. Since these accidents are caused by wind-blown debris at the HSM and by fuel cladding failure,
respectively, their causes are not related to blowdown or reflood activities. There is no change to the design or
operation of the NUHOMS system caused by this activity which affects those accidents. Therefore, there is no
change in the probability of occurrence of any analyzed accident,

O YES [X] NO May the consequences of an accident previously evaluated in the SAR be increased?

Consequences of Accident: The consequences of an accident previously evaluated in the SAR will not be-increased
as a result of this proposed activity.

Increases in consequences can only occur when doses to the public are increased beyond those described in Chapter
8 of the USAR. Since no changes will occur to any accidents currently described in the USAR, no increases in the
consequences of an accident previously evaluated in the USAR will occur.
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2, The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not
created.

[ YES [ NO May the possibility of a malfunction of a diffcrent type than any previously evaluated in
the SAR be created?

Possibility of New Malfunction: The possibility of a malfunction of a different type than any previously evaluated
in the SAR will not be created as a result of this proposed activity.

The critical functions associated with this change have been discussed previously. No new components, procedures,
or tests are being introduced. While the DSC stresses will increase, they will still be less than allowable values for
the appropriate Service Levels, and will not cause the DSC to plastically deform in a manner which inhibits
performance of any safety functions. Hence, a malfunction of a different type than any previously evaluated in the
USAR will not be created.

O YES [XINO May the possibility of an accident of a different type than any previously evaluated in the
SAR be created?

Possibility of New Accident: The possibility of an accident of a different type than any previously evaluated in the
SAR will not be created as a result of this proposed activity.

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in section 8.2 of the USAR, and have been
discussed previously. The only change to the operation of the system as described in the USAR is the inclusion of
reflood and blowdown pressures up to 40 psig. As discussed previously, the only effective change is the increase in
the pressure used for Service Level B conditions to 40 psig and this change has been fully accounted for in
reference 6. Since all resulting stresses are below allowable values, these pressures do not introduce any behavior
of the DSC or components which could cause any component to behave in a manner that impedes its functioning.
Furthermore, there is no other change to the design or operation of the NUHOMS system caused by this activity,
and the possibility of an accident of a different type than any previously evaluated in the SAR will not be created.

Complete for 50.59 and 72.48:

3. The margin of safety as defined in the basis for any Technical Specification is not reduced.
O YES XINO  Will the margin of safety as defined in the basis for any Technical Specification be
reduced?
Bases Discussion of why the margin of safety is not reduced

The Technical Specifications do not specifically mention the pressures to which the DSC will be exposed during
blowdown and reflood conditions. Nonetheless, there is a basis for determining a margin of safety in the design of
the DSC components due to design basis pressure loading for ASME Service Levels A, B, C, and D. (Since we
earlier identified that only Service Level B pressure loads should change, this discussion only includes Service
Level B stresses.) The margin of safety is the difference between the appropriate ASME allowable stress value and
the material equivalent failure stress. The specific DSC components which are affected by internal pressures are
the DSC shell, the top cover plate, and the bottom cover plate. The SER indicates that the allowable stresses for
these components under Service Level B and Combined Service Levels A & B are 18.7 ksi (Primary Membrane),
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28.0 ksi (Membrane + Bending), and 56.1 ksi (Primary + Secondary). These are provided by ASME for
components subject to an elastic analysis. All computed stresses (Ref. 6) are below these ailowable stresses and all
margins of safety associated with these allowable stresses remain unchanged. In addition, Service Level B Primary
+ Secondary stresses (Ref. 6) for the DSC shell comply with the requirements of ASME III Subsection NB-3653.6,
which allows primary plus secondary stresses to exceed 3S,, when fatigue is not a factor. The blowdown and
reflood loadings occur far too infrequently, for each canister, to make fatigue a factor. Hence, since the allowable
stress is not exceeded, the margin of safety remains unchanged.

Complete for 72.48.
OO YES [XINO  Will the proposed activity involve a significant increase in occupational dose?

A significant increase in occupational dose: A significant increase in occupational dose will not
occur as a result of this proposed activity.

The design and operation of the NUHOMS system is not changed by this proposed activity. Integrity of the DSC
or transfer cask is not impacted by this activity. Operational blowdown activities and retrievability of fuel
following a drop accident is not impacted by this activity. Shielding functions of the DSC and the transfer cask are
not impacted by this activity. Because none of these attributes arc changed, the occupational doses summarized in
USAR Table 7.4-1 are not affected by this activity. Therefore no occupational doses are increased.

[0 YES [XINO  Will the proposed activity involve a significant unreviewed environmental impact?

A significant unreviewed environmental impact: A significant unreviewed environmental impact will not occur as
a result of this proposed activity.

Integrity of the DSC or transfer cask is not impacted by this activity. Shielding functions of the DSC and the
transfer cask are not impacted by this activity. The proposed activity does not affect any area of the plant site
previously undisturbed for the ISFSI, and does not cause any reason for revision to the ISFSI Updated
Environmental Report. The proposed activity does not affect the environmental conditions associated with the
ISFSL

Summary: (For NRC Report, provide a brief overview)
Proposed Activity: This safety evaluation is prepared to clarify and correct the licensing basis for the NUHOMS-24P
system in use at the Calvert Cliffs ISFS!I with respect to the DSC internal pressure during blowdown and reflood

conditions.

Proposed changes to the Calvert Cliffs ISFSI USAR include:

. addition of statements which state that DSC internal pressure under Service Level B and D load cases
include pressures due to blowdown and reflood conditions.

. modification of reported stresses in the DSC components resulting from the blowdown and reflood
pressures,

Reason for Activity: It was discovered, during a calculation review, that DSCs may be subject to up to 40 psig internal
pressure during blowdown and reflood activities at Calvert Cliffs, but the USAR and SER describe only normal and
off-normal pressure loads of 10 psig, and accident loads of 50 psig.
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Activity Summary: Correction of the non-conforming condition for the NUHOMS-24P system in use at Calvert Cliffs to

revise the stress values that might be expected under DSC blowdown and reflood conditions does not constitute an
Unreviewed Safety Question (USQ). Increases in stresses which could occur under these scenarios have been
examined and do not increase the probability of occurrence or the consequences of an accident or malfunction of
equipment important to safety previously evaluated in the SAR. Nor is the possibility for an accident or
malfunction of a different type created. The increased stresses do not reduce the margin of safety as defined in the
basis for any ISFSI Technical Specification, and, because of the maintenance of DSC structural integrity, criticality
control, and retrievability, do not result in any increase in occupational dose. Finally, this activity does not
constitute an Unreviewed Environmental Impact.
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L) ves X mo May the probability of occurrence of an accident previously evaluated in the SAR

be increased?
Probablllty of Aoc:ldent Rﬁlﬂﬁaﬂngﬂle&_deiMmmggmmﬂhmmmNumW_

[] Yes No May the consequences of an accident previously evaluated in the SAR be
increased?

Consequences of ACCIdent Mmmmmmmmmmmm
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ACTIVITY: Procedure Change ~ §0.59 Log No.: SE 00283 72.48 Log No.: SE 00139

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the
SAR is not created.

O Yes No May the possibility of a malfunction of a different type than any previously
evaluated in the SAR be created?

Possnbxhty of New Malftmction Relocating the Life Cycle Management Unittothe

] Yes [X No May the possibility of an accident of a different type than any previously evaluated
in the SAR be created?

POSSlblllty of New Accndent Rﬁlﬂﬂaﬂnglhe.Llfe_(lclc_Managcm:mllnnm_thc_Nuclgm_

/amt )

Complete for 50.59 and 72.48:

3. The margin of safety as defined in the basis for any Technical Specification is not reduced.

[] Yes [X] No Will the margin of safety as defined in the basis for any Technical Specification be
reduced?

Bases Discussion of why the margin of safety is not reduced

The functions of the Life Cycle Management Unit are not discussed

in the Tech Specs,




EN-1-102

Safety Evaluation Screenings and Safety Evaluations Revision 4

Page 28 of 28

ATTACHMENT 3, SAFETY EVALUATION FORM (Page 4 of 4)

Page 4 of _5

ACTIVITY: Procedure Change ~~ 50.59XogNo.: SEOQ0283 ~ 72.48 Log No.: SE 00139

Complete for 72.48:

[J Yes [X] No

O Yes [ No

Will the proposed activity involve a significant increase in eccupational dose?

A sngmﬁcant increase m occupatzonal dose: Rclncanng_ﬂlc_foe_decMmlagcmmn_[mlL

Will the proposed activity involve a significant unreviewed environmental impact?

A sngmﬁcant unrewewed enwmnmental 1mpact Rﬂlos:anng_the_Llfe_CxchManagemcm_
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ATTACHMENT 3, SAFETY EVALUATION FORM (Page 1 of 4)

Page | of 4
ACTIVITY: OrgChange 5059 LogNo.: SEQ0289  72.48 Log No.: SE00140

Based on the attached discussion, does this activity:
Applicable to 10 CFR 50.59 and 10 CFR 72 48 Safety Evaluations
[l YES [XINO Involve an unreviewed safety question (USQ)?
(] YES [XNO Involve a change in the Technical Specifications/License Conditions or Technical
Specification Bases?
X YES [INO Require a change or addition to the UFSAR/USAR?

Applicable to 10 CFR 72 48 Safety Evaluations

(1 vEs Y No Involve a Significant Increase in Occupational Dose?
O vss X No Involve a Significant Unreviewed Environmental Impact?

Prepared by:&gﬂg_l C.N 7] 2 4/7 Department: i 7 Date:5 - 5‘ - 7 g—

PRINTED NAME AND SIGNATURE

0 YEs NO Is a special review required by groups other than the group to which the Preparer

belongs?
Resp. Ind.: Resp. Ind.. Resp. Ind.
PRINTED NAME PRINTED NAME PRINTED NAME

SIGNATURE SIGNATURE SIGNATURE
Work Work Work
Group: Group: Group:
Date: Date: Date:

Approved m D%W Approved Disapproved ]
Signature Y-C. KILPATRICK {_ Signature j Z@,ZZ &

INDEPENDENT Rwav{ —~— GS-DES,GS-TSES, or PE-PDSU

Date '-S:A 3]‘/ ) e Date 5_/ / ?/ ?K
The POSRC has reviewed thjs evaluation according to NS-2-101,
POSRC Meeting No.: C-064 Date: J-27-78
Recommend E/Recomend /\
Approval Disapproval U Signature Date s~ 2

POSRC CH.AIRhyN P

Date {é‘;é 3]
PLANT G| AGER

The OSSRC has reviewed this evaluation according to NS-2-100.
Full OSSRC Committee 1gview required? [] Yes ﬂ No

Date: ZZE& 4 '2 7

. .
Approved @/ Disapproved [ | Signature

Signature;

K yes, OSSRC Meeting No.
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ACTIVITY: OrgChange = 50.59 Log No.:  SE00289 72.48 Log No.:  SE00]140

Function(s) of affected SSC: N/A

SAR Revision No.: 21

SAR Sections Reviewed: UFSAR Chapter 12, and search on various affected org titles,
ISFS] SAR Chapter 9

Complete for 50.59 and 72.48:

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important
to safety previously evaluated in the SAR is not increased.

O ves X No May the probability of occurrence of a malfunction of equipment important to
safety previously evaluated in the SAR be increased?

Probab:hty of Malfuncuon Ihipmmsciaﬁmmmnrgammm_changc_thMI_

] Yes [X] No May the consequences of a malfunction of equipment important to safety
previously evaluated in the SAR be increased?

Consequences of Malfunctmn Illszpmms&dﬂcnuuus_mmgammm;hangc_thmﬂn_

O ves X No May the probability of occurrence of an accident previously evaluated in the SAR
be increased?

Probablllty ooncldent Ihipmnoﬁdmmmwmmnmmmammma

(] Yes No May the consequences of an accident previously evaluated in the SAR be
- increased?

Consequences of Accident: Ihe_pmpnsed.ammas.anmgamzannnal_changcmm___

mnsequ:mntmamdcmmmxslv evaiuared in the SAR
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ACTIVITY: OrgChange __ 50.59 Log No.: SE00289 72.48 Log No.:  SE00]140

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the
SAR is not created.

L] ves & No May the possibility of a malfunction of a different type than any previously
evaluated in the SAR be created?

Possnbmty of New Malfuncuon Ihc_pmmsad_acnymus_an_orgmumm_change_that_

O Yes [X No May the possibility of an accident of a different type than any previously evaluated
in the SAR be created?

Poss:blhty of New Acc;dent Ihc_pmpnsedacmmmrgamzaunnalshangc_thatml_

Complete for 50.59 and 72.48:

3.  The margin of safety as defined in the basis for any Technical Specification is not reduced.

[] Yes [X] No Will the margin of safety as defined in the basis for any Technical Specification be
reduced?

Bases Discussion of why the margin of safety is not reduced

The position of Superintendent - Technical Support is not

described or mentioned in the Tech Specs.
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Page 4 of 4
ACTIVITY: OrgChange 5059 LogNo.: SE00289  72.48 Log No.: SE00140

Complete for 72.48:

1 Yes [X No Will the proposed activity involve a significant increase in occupational dose?

[] Yes [X No Will the proposed activity involve a significant unreviewed environmental impact?

o_Radiation Safety
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ATTACHMENT 3, SAFETY EVALUATION FORM (Page 1 of 4)

I Page 1 of 4

ACTIVITY: ES199801725-000 Rev 0 | 50.59 Log No.: [ 72.48 Log No.: SE 00144

Based on the attached discussion, does this activity:

Applicable to 10 CFR 50.59 and 10 CFR 72 48 Safcty Evaluations
] YES K NO Involve an unreviewed safety question (USQ)?

YES NO Involve a change in the Technical Specifications/License Conditions?
[ X

K YES 0 NO Require a change or addition to the UFSAR/USAR/Technical
Specification Bases?

Applicable to 10 CFR 72.48 Safety Evaluations

[ YES [X] NO  Involve a Significant Increase in Occupational Dose?
[] YES B_ NO Involve a Significant Unreviewed Environmental Impact?

WNigeiam F Ne-
Prepared by: Department: 42, AJE D/ PDsU Date: //28/9%

PRINTED NAME AND SGNATURE- SM?MW

N YES [] NO Is a special review required by groups other than the group to which the Preparer

belongs?
Resp Ind.: Gregory K. Barley RespInd.: RoReRT BEALL |Resplnd:
PRINTED NAME PRINTED NAME PRINTED NAME
- SII;HATURE SIGNATURE SIGNATURE
Work f""’/ "'#pa/gzl""} # Work /{/ua{mf F“v/ /hﬂuﬁ;osﬂ- Work
Group: Techa; el g fd Group: Group:
Date: / _’;ﬁ /zi 7 Date: &L / alaa Date
Approved [ Disapproved Approved B4 Disapproved [

Signature Wﬂ% M. G. POLAK

GS-DES, GS-TES, or PE-PDSU

Signature

INDEPENDENT

Date . 2:-2:33 Dateaz/y/é 7

The POSRC has reviewed thig evaluation according to NS-2-101.

POSRC Meeting No.: f 7—os/ Date: _2//7 Z 19

Recommend Recommend

Approval IE/ Disapproval [] Signatu : ate Z/02/97

SRC CHAIRMAN

—_

Approved E/ Disapproved [ / % Date L//7/ a5
GENERAL MANAGER

The OSSRC has reviewed thlS evaluation acoordmg to NS- 100

Full OSSRC Committee r ' NO

Signature: Date: S / G

/]/lﬂﬁ/vﬂy

NV /@o’ssnc SES Chairman”
If ves, OSSRC Méeting No,
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| Page 2 of 4

ACTIVITY: ES199801725-000 Rev 0000 50.59 Log No.: 72.48 Log No.: SE 00144

Proposed Activity: Revise wording in ISFSI USAR Volume I, Appendix A Environmental Report, Response to
NRC question ER-11 item a. The item currently reads that sixteen thermoluminescent dosimeters (TLDs) placed
around the ISFSI facility will be read monthly. Change the word “monthly” to “at least quarterly”.

Reason for Activity: To resolve a conflict which exists between regulatory documents. The ISFSI TLDs are
currently read quarterly. This is per requirements in our Off-site Dose Calculation Manual Attachment 14 which
state that the TLDs will be analyzed for gamma dose at least quarterly. The ISFSI Updated Environmental Report
(UER), sect. 6.2 states that the ongoing environmental monitoring programs will be expanded and serve as the
operational monitoring program for the Calvert Cliffs ISFSI. This is captured in the ISFSI Tech Specs under 6.2 :
“The licensee shall include the Calvert Cliffs ISFSI in the environmental monitoring for Calvert Cliffs Nuclear
Power Plant. An environmental monitoring program is pursuant to 10 CFR 72.44(d)(2)”. From Ul & U2 Tech
Specs., Appendix A, 5.5.1.a says: “ The Off-site Dose Calculation Manual (ODCM)shall contain the methodology
and parameters used in the ... conduct of the radiological environmental monitoring program”. Based on prior
NRC reviews of CCNPP’s ODCM and License amendments, analyzing the ISFSI TLDs on a quarterly frequency
is consistent with regulatory requirements and guidance. See attachment A which summarizes the progression of
regulatory action in this area and supports a quarterly reading and analyses of TLDs.

Al the time that the NRC posed question ER-11., the TLDs around the site and those at the ISFSI were being
read monthly. Our radiological environmental monitoring program was being administered by an off-site
department at the time. They elected to collect data from the TLDs monthly which was in excess of our regulatory

commitment at the time. The answer to question ER-11 merely reflected monitoring practices in practice at that
time,

Function(s) of affected SSC: 16 TLDs placed around the ISFSI provide direct radiation monitoring which is part
of the ISFSI radiological environmental monitoring program. The TLDs record dose exposure continuously for
documentation of compliance with regulatory dose limits. These TLDs are not listed as part of the Calvert Cliffs
ISFSI Major Systems, Subsystems and Component listing on Table 1. 3-1 in the ISFSI USAR Volume L.

ISFSI SAR Revision No.: 7 Tech Spec Bases Rev, No: |

SAR Sections Reviewed: Volume I, Sects. 1, 7, 8, and Tech Spec Bases Reviewed:

Appendix A Environmental Report Question ER-11 1SFSI Tech Specs: 6.0 Admin. Controls

Volume ITI (UER) Sects. 5, 6, 7 Ul & U2 Tech Specs. 5.0 Admin. Controls and License

Amendments #100 and 217 for Ul, #82 and 194 for U2

Complete for 50.59 and 72.48:

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important
to safety previously evaluated in the SAR is not increased.

[1YES [XINO May the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the SAR be increased?

Probability of Malfunction: This activity constitutes a change in administrative controls involving the
radiological environmental monitoring program(REMP). It does not involve the operation, either active or passive
of any ISFSI evaluated system, subsystem or component and therefore can not increase the probability of
occurrence of a malfunction,
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ATTACHMENT 3 SAFETY EVALUATION FORM

“ACTIVITY: ES199801725-000 REV. 0000 72.48 Log No. SE 00144 pg Jof 4 J

] YES ﬂ NGO May the consequences of a malfunction of equipment important to safety previously
evaluated in the SAR be increased?

Consequences of Malfunction: Similar reason as that provided for Probability of Malfunction. Also see
discussion under Consequences of Accident which follows.

O Yes X NO May the probability of occurrence of an accident previously evaluated in the SAR be
increased?

Probability of Accident: TLDs monitor radiological dose. The only accident evaluated in the SAR
involving radiological consequences is an incredible scenario which assumes that a dry shielded canister (DSC)
leaks at the same time that all fuel rods in 24 fuel assemblies rupture due to an event of unspecified origin. Fission
gases mainly Kr-85 contained in all the fuel rods of the 24 assemblies are released simultaneously to the
environment. The ISFSI TLDs have no relation whatsoever with the probability of this accident occurring.

[ YES X NO May the consequences of an accident previously evaluated in the SAR be increased?

Consequences of Accident: In the above described accident involving leakage of fission gases 10 the
environment, the resulting calculated doses are 31 mrem and 148 mrem for the maximum controlled area boundary
whole body and thyroid doses, respectively *. These accident doses are well with-in the 10 CFR 72,106 limit of
5000 mrem. Whether the ISFSI TLDs are read monthly or quarterly has no bearing on these accident
consequences. The TLDs record dose exposure continuously, so the radiological impact to the environment during
the event will still be recorded.

* Source of dose data: NRC Environmental Assessment Report of Calvert Cliff’s ISFSI dated 3/22/91

2, The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR
is not created.

(0 YES DI NO  May the possibility of a malfunction of a different type than any previously evaluated in
the SAR be created?

Possibility of New Malfunction: As discussed previously, TLDs are instruments for monitoring
radioactive dose and do not interact with any ISFSI systems, subsystems or components described in the SAR.

OYEs XINO Maythe possibility of an accident of a different type than any previously evaluated in the
SAR be created?

Possibility of New Accident: ISFSI systems, subsystems or components operate in a passive mode and do
not interact with the environmental monitoring TLDs.
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ACTIVITY: ES199801725-000 REV. 0000 72.48 Log No. SE 00144 pg 4of 4

Complete for 50.59 and 72.48:

3. The margin of safety as defined in the basis for any Technical Specification is not reduced.
[J YES DRAINO  Will the margin of safety as defined in the basis for any Technical Specification be
reduced?
Bases Discussion of why the margin of safetv is not reduced

The portion of the Technical Specifications involved, ISFSI Tech
Specs Section 6.2 which discusses the requirement of having ISFSI
environmental monitoring involves administrative controls. The
bases for these admin controls do not involve margins of safety.

Complete for 72.48:
[1YES ENO Will the proposed activity involve a significant increase in occupational dose?

A significant increase in occupational dose: This activity does not affect the fuel storage structure
shielding nor the manner in which fuel bundles are selected for loading. Therefore inputs into the calculation of
the maximally exposed member of the public are unaffected and there can not be an increase in occupational dose.
Also the environmental monitoring TLDs are not relied upon to provide direct monitoring for workers involved
with loading fuel into the DSCs, transporting the transfer cask or inserting the DSCs into the ISFSI horizontal
storage modules. The ISFSI TLDs are used as part of a monitoring program which also includes air samplers, and
vegetation and soil sampling to assure public and employee safety during spent fuel storage. The TLDs are
considered a continuously monitoring device so it should not matter whether dose data is retrieved monthly or
quarterly. An informal test in 1997 compared combined monthly TLD readings over 3 months to quarterly TLD
readings at 9 different monitoring locations. The difference in data collected by the 2 methods was small; avg.
6.0% difference.

(] YES E NO  Will the proposed activity involve a significant unreviewed environmental impact?

A significant unreviewed environmental impact: Quarterly TLD reading to provide data and support
gamma dose analysis for Direct Radiation pathway monitoring complies with CCNPP’s ODCM requirements.
Refer to page 2 of this evaluation under “Reason for this Activity” on the correlation between the CCNPP ODCM
and the ISFSI Environmental Report. This shows there is no significant unreviewed environmental impact.

Summary: (For NRC Report, provide a brief overview)

Safety Evaluation 72.48 Log No. SE 00144

Change wording in ISFSI USAR Volume I, Appendix A Environmental Report, Response to NRC question ER-11
item a. Change the word “monthly” to “at least quarterly” in the following sentence; TLDs will be read monthly.
This change resolves a conflict between the ISFSI USAR and ISFSI radiological environmental monitoring
program requirements in the Calvert Cliffs Offsite Dose Calculation Manual (ODCM). This activity does not

involve an unreviewed safety question, nor a significant increase in occupational dose, nor a significant unreviewed
environmental impact.




FS199801725-000 REV. J000

SE 20/
72.48 4 ATTACHMENT A sht 1 of 2

PROGRESSION OF RADIOLOGICAL ENVIRONMENTAL MONITORING REGULATION
AND HOW IT RELATES TO CCNPP’s ODCM AND FREQUENCY OF OBTAINING AND
ANALYZING DIRECT RADIATION MONITORING DATA

Pre-Licensing 10 CFR parts 20 & 50 require environmental monitoring programs be
Period established
DEC 1975 Reg. Guide 4.8, Environmental Tech Specs for Nuclear Power Plants

This provided a standard format and principal content of radiological and
non-radiological environmental tech specs and surveillances

OCT 1978 NUREG-0133 Preparation of Radiological Effluent Tech Specs
for Nuclear Power Plants. This included guidance on preparing the
Off-site Dose Calculation Manual(ODCM).

OCT 1978 NUREG-0472 Rev. 1 Draft Radiological Effluent Tech Specs(RETS) for
Pressurized Water Reactors
Included was a draft Radiological Monitoring Program in table form.
Program is based on 26 sampling locations, some on-site, some off-site
involving the following exposure pathways and/or sample: Airborne,
Direct Radiation, Waterborne, Ingestion. Direct Radiation monitoring
involves the use of 2 or more dosimeters or at least I instrument
continuously measuring and recording dose rate. Monitoring at 8
locations. Sampling, collection and associated gamma dose analysis
frequency is at least once per 31 days or at least once per 92 days.
Frequency selected is determined by type of dosimeters used.

NOV 1979 The NRC’s Radiological Assessment Branch reviewed comments on
Reg.Guide 4.8 and issued a Branch Technical Position on the radiological
portion of the environmental monitoring program in March 1978, Rev. 1
of the Branch Position paper was issued Nov. 1979 and incorporated
lessons learned from the Three Mile Island Accident. This position sets
forth an example of an acceptable minimum radiological monitoring
program. The most significant difference from the prior NUREGS is that
the number of direct radiation monitoring locations expands from 8 to 40.
Sampling, collection and analysis frequency is monthly or quarterly. There
is a table in this technical position which forms the basis for the format of
CCNPP’s annual Radiological Environmental Operating Report.

FEB 1985 CCNPP License Amendments #100 (Ul) & #82 (U2) are incorporated.
Changes were made to the RETS to comply with NRC requirements and
intent of NUREG-0133 and NUREG 0472. All requirements of
regulation related to RETS were fulfilled. Made reference to our Off-site
Dose Calculation Manual (ODCM). The NRC reviewed this and said it
was an acceptable reference in that it complied with the methodology
and guidelines in NUREG 0133.



£S /199801725000 ReV 000

72,48 SEoor/44 ATTACHMENT A sht 2 of 2

DEC 1989

JUNE - 1990
NOV

MAR 1991

APRIL 1991

NOV 1992

OCT 1996

Initial License Application for the Calvert Cliff"s ISFSI submitted.
Included in the application is the ISFSI Environmental Report.

ISFSI environmental monitoring required by 10 CFR 72.44(d)(2)

will be fulfilled by an expansion of the site’s Radiological Environmental
Monitoring Program(REMP),

Question and answer period for ISFSI Environmental Report issues.
Details on how the site’s REMP will be expanded to cover the ISFSI
are provided. Use of TLD:s is discussed.

NRC Environmental Assessment Report issued for the ISFST with
finding of no significant impact.

NUREG-1301. This issued Generic Letter 89-01, Supp!. 1. Off-site

Dose Calculation Manual Guidance: Standard Radiological Effluent
Control for Pressurized Water Reactors.

In summary this document provides guidance for use by licensees to
implement the provision of GL 89-01 which allows them to remove their
RETS from the main body of their Tech Specs and place them in the
ODCM. It recasted the RETS from the “LCQO” format into the “Controls”
format of an ODCM entry. Is heavily based on the previous NUREGs and
uses the Nov. 1979 Branch technical Position Rev.1 as the basis for a
standardized Radiological Environmental Monitoring Program. With
respect to Direct Radiation monitoring, sampling, collection and gamma
dose analysis frequency is listed as quarterly; with a notation that says:

“ The frequency of analysis or readout for TLD systems will depend upon
the characteristics of the specific system used and should be selected to
obtain optimum dose information with minimal fading”.

NRC approves and issues ISFSI License.
License Amendment #217 (U1) and #194 (U2) issued. These amendments

implemented changes to RETS in accordance with Generic Letter 89-01
as described above,
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NUHOMS-24P DSC Modifications  50.69 Log No.: NIA 72.48 Log No.: SE00145
;99139153 Supplement 901 Revision 000 - ’ : Pagq 1 of 32

Based on the attached discussion, does this activity:

licable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations
] YES NO Involve an unreviewed safety question (USQ)?
[]YES NO Involve a change in the Technical Specifications/License Conditions or Bases?
D YES [] NO Require a change or addition to the UFSAR/USAR?
licable to 10 CFR 72.48 Safety Evaluations
] YES [X] NO Involve a Significant Increase in Occupational Dose?
[]YES X NO Involve a Significant Unreviewed Environmental Impact?
Prepared by: m& j ¢Y___ Eric Skowran Department: Sargent & Lundy
Date: 324 |2
PRINTED NAME AND SIGNATURE
X YEs ] No Is a special review required by groups other than the group to which the Preparer belongs?
Resp. Ind.: G. Tesfaye W—J-—Bebﬂ%;(ﬁ Resp Indv.: R. H. Beall
Work Group: Licensing Frork-Grouwp—PES k Group: NFM
R /VWS,Z?X/??
i SIGNATURE ! DA E SIGNATURE / DATE SIGNATURE / DATE
/ Approved ] Disapproved [_| Approved Upprowad L]
é/ignatur ﬁ{ /ﬂ;{/f I STAKENBeR G HS Slgnature
DEPENDENT REVIEWER SsL A@Eﬂs.ms or PE-PDSU

Date 3,/1.0 !qq Date 3/2

The POSRC has reviewed this evaluation according to NS-2-101.
POSRC Meeting No.: PI-ocr - Date: 2-2/-9 )’

Recommend Recommend

Approval [ ]—"Disapproval [ ] Date =~-°/~>2

Approved M Disapproved [ |

Date

If yes, OSSRC Meeting No.:
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Proposed Activity:

This safety evaluation is prepared to address proposed modifications to the Calvert Cliffs Independent Spent Fuel
Storage Installation (ISFSI) Dry Shielded Canister (DSC). The DSC is a major component of the Nutech
Horizontal Module System (NUHOMS) spent fuel storage system. Each DSC holds 24 spent fuel assemblies, and
provides physical protection and structural support of the spent fuel during loading operations and during storage.

The proposed modifications to the DSC Internal Basket Assembly are being implemented in accordance with
Transnuclear West (TNW) Engineering Change Notice (ECN) 98-0516. (The patent for the NUHOMS-24P
System design is currently owned by Transnuclear West, Inc.). This activity applies to Calvert Cliffs ISFSI DSCs
R025 through R040. The changes that are proposed for the DSC Internal Basket Assembly are intended to ensure
that the worst case postulated cask drop accident will not result in deformation of the DSC Internal Basket
Assembly to such a degree that post-accident removal of intact fuel assemblies is prohibited. The modifications to
the Internal Basket Assembly are identified as follows:

Change No. 1. - Removal of Guide Sleeve Clip Angles -

Change No. 2. - Increase the length of the Guide Sleeves

Change No. 3. - Add notched openings to the bottom ends of the Guide Sleeves:

Change No. 4. - Add Guide Sleceve Extraction Stop§

Change No. 5. - Use continuous (rather than intermittent) longitudinal Guide Sleeve weld seams “
Change No. 6. - Increase the dimensional tolerance on the Guide Sleeve envelope —

Change No. 7. - Relax the tolerance for the Top Spacer Disk key way dimensions

Change No. 8. - Use a tighter tolerance for the DSC Support Rod diameter +

In addition to the DSC Internal Basket Assembly modifications listed above, TNW ECN 98-0516 provides for
numerous other changes to the DSC fabrication drawings. The changes are generally categorized as follows:

Change No. 9. -  Editorial changes, name changes, and relocation of information within the same document
or to another document, and addition of clarifying information without changing intent or
technical content -

Change No. 10, - Revise DSC component and assembly tolerances, and add true minimum thickness
dimensions =~

Change No. 11. - Revise DSC welding details*

Change No. 12. - Provide new component information (Siphon Tube material, Thread Tape & Lubricant)

Change No. 13. - Add leak test requirements for the Top Shield Plug assembly weld

Change No. 14. - Revise the Top Shield Plug lifting post detail

Change No. 15. - Revise the aluminum coating specification for coating carbon steel DSC components

This activity does not affect the design length or tolerance of the DSC internal cavity, nor does it permit storage of
spent fuel assemblies that exceed current ISFSI Technical specification requirements.

It is noted that the supporting calculations for this activity are based on a fuel assembly weight of 1450 Tbs. ISFSI
Technical Specification 3.1.1.(7) prohibits storage of spent fuel assemblies that weigh more than 1300 Ibs. Use of
3 1430 Ib, fuel assembly weight is conservative for the purposes of performing engineering analysis on the DSC,
The actual weight of the spent fuel assemblies to be stored for this activity will not exceed the existing Technical

Specification weight limit. Future storage of spent fucl assemblics weighing over 1300 Ibs. will be handled under a
separaie licensing action, as appropriate.
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The ISFSI USAR will be updated to describe the modified DSC design starting with DSC R025. All drawing
changes per TNW ECN 98-0516 are considered to be changes to the ISFSI SAR. Other changes to the USAR are
summatized as follows:

1) USAR Section 4.2.3.2 describes the Dry Shielded Canister. The description will be updated to
identify the modified DSC design that will be used starting with DSC R02S5.

2) USAR Sections 8.1.1.2, 8.1.1.3, and 8.2.5.2, and Tables 8.1-3, 8.14, 8.2-6, 8.2-8, 8.2-% and 8.2-
10 will be amended to add a reference to the modified DSC design. Reference to the BGE
supporting analyses will also be added, as appropriate.

3) USAR Section 8.2.5.2 specifies the maximum spacer disk deflection that might be expected
under a cask drop accident. This section will be updated to identify the design characteristics of
the modified DSC that will ensure the capability to retrieve an intact spent fuel storage assembly
following a worst case postulated cask drop accident.

4) USAR Sections 1.1, 1.4, and 9.1.1.3 will be updated to identify Transnuclear West Inc. as the
owner of the NUHOMS-24P spent fuel storage cask design.

5) USAR Table 1.3-1 will be updated to provide consistent terminology for the DSC Siphon and
Vent Ports components.
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Reason for Activity:

Change No.’s 1 through 4:

An independent assessment of Transnuclear West (formerly Nutech Engineers, Pacific Nuclear and Vectra
Technologies) was commissioned by GPU Nuclear, Inc., in 1997. The assessment included review of the
NUHOMS-24P Topical Report design. During this asscssment an issue was raised regarding the behavior of the
DSC Internal Basket Assembly during a postulated Transfer Cask (TC) drop accident (reference 25).

The NUHOMS-24P Topical Report DSC design was changed to include removal of Guide Siecve Clip Angles,
increase the length of the Guide Slecves, add of notched openings to the bottom ends of the Guide Sleeves, and add
Guide Sleeve Extraction Stops. The changes are being made in response to a concern regarding the Internal
Basket Asscmbly following a design basis cask drop accident. The geometry of the DSC Internal Basket Assembly
following the drop accident must not prohibit retrieval of intact fuel assemblies from the DSC. While the original
design was shown to be acceptable, there is limited design margin. The Calvert Cliffs ISFSI uses a NUHOMS-24P
site-specific license DSC which is based on the Topical Report, and is affected by this issue.

To understand the DSC design concern, the following description of the existing DSC Internal Basket Assembly is
given (also refer to USAR Figure 1.3-1): The major DSC Internal Basket Assembly components include twenty-
four stainless steel Guide Slecves (one for each spent fuel assembly), Nine @ 1.5” thick by 65.5” diameter
perforated carbon steel Spacer Disks, and Four @ 3” diameter stainiess steel Support Rods. The 9 Spacer Disks
are spaced out along the length of the DSC at locations that roughly coincide with the spent fuel assembly spacer
grids. The Spacer Disks are not structurally attached to the DSC Shell walls or to the Inner Cover Plates. The 24
Guide Sleeves traverse the length of the DSC cavity through openings in the 9 Spacer Disks. The 4 Support Rods
are used to maintain the Spacer Disk locations. The Support Rods traverse the length of the DSC cavity through
the 9 Spacer Disks, and are structurally welded to the Spacer Disks at the Support Rod penetration locations. (The
Support Rods are not structurally attached to either of the Inner Closure Plates. In the existing design, the Guide
Sleeves are fastened to the Bottom Support Disk by welded metal clip angle attachments. Therefore, when the
DSC is in the vertical orientation the load path from the Guide Sleevés to the Bottom Inner Cover Plate is as
follows: The Guide Sleeves bear upon the Bottom Spacer Disk through the clip angle attachments, the Bottom

Spacer Disk (and all of the other 8 Spacer Disks) bear upon the 4 Support Rods, and the Support Rods bear upon
the Bottom Inner Closure Plate.

Recent analysis of design basis cask drop accidents revealed that the clip angles that connect the Guide Sleeves to
the Bottom Spacer Disk will fail in bending, and will push against the walls of the Guide Sleeve causing the Guide
Sleeve to deform (that is, dimpling will occur), In some cases this deformation will cause the clearance between
the Guide Sleeve and the spent nuclear fuel assembly to be climinated. The Guide Sleeve deformation will not
cause a rupture of the fuel cladding, but it will take additional force to extract the pinched fuel assemblies during
recovery operations. This condition, although tolerable, is undesirable (reference 21). After extensive re-analysis
and testing of the DSC components for operating and accident conditions, design changes were advanced for the

DSC Internal Basket Assembly design that will preclude Guide Sleeve pinching of the spent fuel assembly as a
direct result of a cask drop accident.

The modified DSC Internal Basket Assembly involves the removal of the clip angle attachments between the Guide
Sleeves and the Bottom Spacer Disk, thereby eliminating the Guide Sleeve dimpling mechanism. Elimination of
the clip angle attachments will allow the Guide Sleeves to slide through the Spacer Disk openings until bearing
occurs against either the top or bottom DSC Inner Cover Plate. The Guide Sleeves will bear directly on the DSC
Bottom Cover Plate when the DSC is in the vertical orientation. (In the existing design, the Guide Sleeves are
supported approximately 1/2” above the Bottom Cover Plate by the welded clip angle attachments.) The modified
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DSC increases the overall length of the Guide Sleeves to account for the fact that the Guide Sleeves now rest on the
bottom of the DSC. The modified DSC then adds a detail to notch out the bottom of each face of each Guide
Sleeve to provide an opening that will facilitate DSC draining and drying.

In order to prevent removal of a Guide Sleeve from the basket in the event a spent fuel assembly becomes stuck
during removal, the modified DSC adds new “Extraction Stop” attachments to the Guide Sleeves. The Extraction
Stops are nominally 0.75” wide, 2.5” long, 0.06” thick bent metal tabs. Two Extraction Stops will be plug welded
to each Guide Sleeve. The Extraction Stops will be positioned on the Guide Sleeve so that they will be located
between the 1* and 2™ Spacer Disks from the top of the basket when the Guide Sleeve is installed. The Extraction
Stops are not engaged when the DSC is loaded and the DSC Cover Plates are installed. A Guide Sleeve must

actually travel upward out of the basket approximately 8” before the Extraction Stop will contact the bottom of the
1* Spacer Disk.

Change No. 5:

The independent assessment of the Transnuclear West NUHOMS-24P Topical Report design identified limited
margin in Guide Sleeve longitudinal seam welds (reference 22). The Calvert Cliffs ISFSI site specific license DSC
is based on the Topical Report, and is affected by this issue. The Guide Sleeve corner weld that is used to fabricate
a Guide Sleeve from plate material was revised from an intermittent weld to a continuous weld, and a minimum
effective throat is specified now to ensure adequate weld strength.

Change No.’s 6. 7 and 8;
TNW ECN 98-0516 modifies the following tolerances in order to ease and improve fabrication of the DSC:

Change No. 6 - The Guides Sleeves are formed from a piece (or pieces) of sheet metal that is approximately 22
gauge metal thickness and approximately 155” long. The tolerance on the Guide Sleeve width dimension that is
specified in the DSC fabrication drawing will be relaxed from 8.70” (+0.03/-0.03) to0 8.70” (+0.06/-0.03) (reference

35). This will allow greater flexibility in fabrication of the Guide Sleeves, but will still be compatible with the
DSC Spacer Disk opening dimensions.

Change No. 7 - The Top Spacer Disk Key Way dimensional tolerances were originally specified in accordance with
the fabrication drawing default tolerances per ASME Y14.5M-1994. The tolerances on the keyway dimensions
are being relaxed to permit a larger opening to ease in fabrication. The new tolerance will allow appropriate
clearance following coating the Spacer Disk Key Way surfaces with aluminum thermal spray. The change Spacer
to the Disk Key Way tolerance is based on TNW Issues and Lessons learned.

Change No. 8 - The DSC Support Rods are nominally 3” in diameter, and are approximately 158.13” long. The
DSC Support Rod diameter tolerance will be “tightened” from 3.00” (+0.05/-0.05) to 3.00” (+0.03/-0.00).
Assurance that a minimum 3.00” diameter is maintained is based on TNW Issues and Lessons learned,
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Change No. 9:

Change category No. 9 includes changes that do not affect the physical design, testing or operation of ISFSI
structures, systems or components (SSCs) important to safety. They are not considered to be factual changes that

are subject to the 10 CFR 72.48 safety cvaluation process. The proposed changes are identified in this safety
evaluation for information only:

Revise the DSC fabrication specification number and the DSC fabrication drawing numbers
referenced in the DSC fabrication drawings. The document number changes are meant to distinguish the
modified DSC design to be used for DSCs R25 through R040 from all other DSCs that were previously
manufactared for the Calvert Cliffs ISFSL

Update the USAR and DSC fabrication drawings to identify Transnuclear West Inc. as the new
owner of the NUHOMS-24P spent fuel storage cask design.

Relocate information and delete redundant information on the DSC fabrication drawings to
improve presentation, and to be consistent with Transnuclear West Inc. drawing standards.

Apply consistent nomenclature for DSC component parts (e.g., use “Siphon Port” in favor of
“Drain Port™).

Clarify seal weld inspection requirements by explicitly defining the two liquid penetrant

" examination levels as “root” and “cover.”

Change No. 10:

DSC component tolerances are being revised as summarized in Exhibit E of this safety evaluation. DSC
fabrication drawing default block tolerances per ANSI Y14.5M otherwise are still applicable. Reasons for the
tolerance revisions are as follows:

Certain DSC component thickness tolerances are being revised to reflect Transnuclear West Inc.
tolerances in favor of ASME and ASTM tolerances. (¢.g., Lead Plug Side Casing Plate, Siphon and Vent
Port Cover Plates, and the DSC Spacer Disks).

The DSC Shell Plate, Bottom Cover Plate and the Top Shield Plug Inner Cover Plate tolerances
are being changed based on structural engineering evaluation (reference 8).

The Grapple Ring Plate thickness tolerance will be changed to be consistent with the NUHOMS-
24P Topical Report DSC design requirements.

The Top and Bottom Shield Plug assembly component thickness dimensions and tolerances will
be clarified to ensure that minimum design shielding requirements will be maintained.
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Change No. 11:

Revise DSC welding details for the following reasons:

Top Cover Plate to

— Top Shield Plug to DSC Shell
weid

Reduce weld effective throat — Minimize base metal
DSC Shell weld - Reduce weld prep and relax distortion
weld prep V-angle tolerances | — Improve ALARA exposure
during field welding
— Provide required weld throat
under extreme joint fit-up
conditions
— Dimension and tolerance
changes were revised to reflect
Transnucicar West Inc.
tolerances.
— Top Shield Plug to DSC Shell | — Reduce weld effective throat — Minimize base metal
weld distortion
— Top Shield Plug to Siphon — Improve ALARA exposure
and Vent Block weld during field welding
— Provide required weld throat
under extreme joint fit-up
conditions
Grapple Ring Plate to Lead Provide alternate detail Fabrication flexibility
Casing Plate weld
Siphon and Vent Block Add optional non-structural weld | Fabrication fiexibility
— Bottom Cover Plate to DSC Provide weld reinforcement and | TNW Issues and Lessons
Shell weld minimum base metal thickness Learned refative to weld grinding
— DSC Shell Longitudinal and | information, as applicable, issues
Circumferential welds
— Top Shield Plug bent plate
buiit-up weld
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Change No. 12:

New component information is added for the following reasons:

- The DSC Siphon Tube optional material specification is added for fabrication flexibility,

- The use of Anti-Scize Lubricant in the lifting eyebolt holes is to prevent galling of the threads.

- The Pipe Thread Tape QA classification is added to the fabrication drawing for clarity. The Pipe
Thread Tape “non-safety related” classification is consistent with the classification of the components that
it will be used on: Swagelock Fittings, and Siphon and Vent Block Ports.

Change No. 13:

Leak test requirements for the Top Shield Plug assembly weld are added to the DSC fabrication drawing to ensure

integrity of the pressure boundary. The added leak testing requirements are consistent with USAR 5.1.1.3 leak
testing requirements (reference 33).

Change No. 14:

The Top Shield Plug lifting post detail was revised to improve fabrication of the Top Shield Plug.

Change No. 15:

The description of the coating method for coating DSC Internal Basket Assembly carbon steel surfaces with
aluminum is being changed from “flame sprayed aluminum” to a generic description of “aluminum thermal
spray.” This change will allow flexibility for the method of application. The coating material (i.e., aluminum),
application location and material thickness requirements are not affected by this change,

Function(s) of affected SSCs:

The DSC and the DSC Internal Basket Assembly are classified as safety-related per 10 CFR 50. The safety-related
components of these assemblies include the Spacer Disks, Support Rods, Guide Sleeves, Shield Plugs, and End
Closure Plates. The functions of the DSC and the various DSC components are described as follows:

Dry Shielded Canister:

The NUHOMS-24P DSC provides physical protection and structural support of the spent fuel during loading
operations, transfer operations, and during storage. Tt is designed to remain intact under all normal, off-normal

and accident conditions identified in the ISFSI USAR. The DSC is designed to perform the following critical
functions:

1. Confinement - The DSC design provides mechanical confinement of the stored fuel assemblies to prevent
the dispersion of particulate or gaseous radionuctides from the fuel, and to maintain a barrier of helium
around the fuel. The primary function of the DSC is to provide confinement of the spent nuclear fuel.
This is achicved by the stainless steel shell and two inner cover plates {(top and bottom ends) which are
welded to the shell assembly. There are also outer cover plates {top and bottom) to further assure
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containment integrity. These are integral with the shield plugs. The DSC confinement boundary also is
designed to retain the helium cover gas inside the DSC in order to mitigate corrosion of the fuel cladding
and prevent expansive oxides from forming in the fuel itself during storage.

Criticality Control - The DSC design provides for criticality safety during the wet loading operations,
DSC drying operations, and interim storage. This is accomplished by a combination of mechanical
separation of the fuel assemblies by the DSC basket assembly, by neutron absorption in the steel guide
sleeve material, and administrative controls during the fuel selection process.

Fuel Support and Configuration Control - The DSC Internal Basket Assembly provides support for the
spent fuel assemblies during normal operations. The DSC also provides configuration control related to
post accident recovery of spent nuclear fuel. The DSC is designed so that the worst-case postulated
accident, a cask drop accident, will not result in deformation of the Internal Basket Assembly or the DSC
shell to such a degree that post-accident removal of intact fuel assemblies is prohibited. The DSC and TC

together are designed to limit the deceleration loads on the fuel rods so that their integrity is assured in the
worst-case drop accident.

Shielding - The DSC materials provide gamma radiation shielding. The DSC provides gamma shielding
at its ends by the use of lead shield plugs. These provide ALARA dose rates at the top of the canister
during drying and sealing operations and at the bottom for minimizing dose rates during DSC to HSM
loading operations and at the HSM door during storage.

Thermal - Decay heat is removed by thermal radiation and conduction from the DSC to the TC, and by
thermal radiation and conduction and convection from the DSC to Horizontal Storage Module (HSM).

The DSC maintains the helium cover gas which is required for corrosion control. This cover gas
improves the thermal performance of the DSC.

Internal Basket Assembly:

The functions of the Internal Basket Assembly structures, systems and components are as follows:

L

Guide Sleeves — The Guide Sleeves establish the 24 spent fuel assembly storage compartments within the
DSC. The tops of the Guide Sleeves are flared to assist Fuel Handling Operators in guiding the spent fuel
assemblies into the sleeves. The inherent neutron absorption capability of the stainless steel guide sleeves
provides a measure against criticality. The Guide Sleeves in the existing DSC design are suspended
approximately %2” above the Bottom Inner Cover Plate by the Guide Sleeve Attachment Clips. This %"
gap allows for DSC blowdown and drying via the DSC Siphon Port. The proposed modified DSC Guide
Sleeves will not be supported by Guide Sleeve Attachment Clips. Therefore the modified DSC Guide
Sleeves will have notches cut out at the bottom of each face of each Guide Sleeve to provide an opening
that will facilitate DSC draining and drying.

Spacer Disks — The Spacer Disks work together with the Guide Sleeves to maintain geometric separation
of the fuel assemblics. The Spacer Disks support the weight of the Guide Sleeves, Support Rods and the
spent nuclear fuel when the DSC is in a horizontal orientation. The Botiom Spacer Disk in the existing
DSC design supports the weight of the 24 Guide Sleeves when the DSC is in a vertical orientation. For

the modified DSC design, the only load on the Bottom Spacer Disk when the DSC is in a vertical
orientation is due to self weight. :
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3. Spacer Disk Key Way (old) — The purpose of the Spacer Disk Key Way is to maintain the DSC Internal
Basket Assembly orientation during DSC movement. The Key Way doesn’t support any safety function,

4. Guide Sleeve Clip Angles - The existing design of the DSC Internal Basket Assembly includes welded
metal clip angle attachments between the Guide Sleeves and is attached to the Bottom Spacer Disk. The
clip angles were originally designed as a fabrication convenience to restrain the Guide Sleeves during
unloaded DSC transport, and during loading and unloading operations (fuel assembly insertion /
extraction). The Guide Sleeve Clip Angle attachments would also counteract withdrawal forces in the
event of a stuck fuel assembly. The proposed modified DSC Internal Basket Assembly eliminates the use
of Guide Slecve Clip Angle attachments.

5. Support Rods — The Support Rods maintain the Spacer Disk location along the length of the DSC. In the
existing DSC design the Support Rods carry the weight of the Guide Sleeves, the Guide Sleeve Clip Angle
attachmnents, and the Spacer Disks when the DSC is in a vertical orientation. In the proposed modified
DSC, the Support Rods carry only the weight of the Spacer Disks.

6. Guide Sleeve Extraction Stops (New) — The Guide Sleeves in the modified DSC will have two Extraction
Stops (metal tabs) that are mounted to the outside walls of each Guide Sleeve. The extraction stops are
intended to prevent Guide Sleeve withdrawal in the event any incidental binding should occur during
withdrawal of a spent fuel assembly.

Top Shield Plug Lifting Post:

The Top Shield Plug Lifting Post detail is the interface point between the DSC Top Shield Plug and the Auxiliary
Building Spent Fuel Cask Handling Crane. The Top Shield Plug weighs approximately 6,320 lbs. (USAR Table
8.1-1), and therefore, is defined as a “heavy load” per NUREG-0612 (reference 28). During normal DSC fuel
loading operations the Top Shield Plug is lifted over spent fuel assemblies in the Transfer Cask while the Transfer
Cask is in the spent fucl pool. The Top Shield Plug Lifting Posts are designed to meet the specific heavy load
handling design requirements per the Calvert Cliffs Nuclear Power Plant facility operating licenses and associated
Technical Specifications pursuant to ISFSI License No. SNM-2505, License Condition No. 18.
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SAR Revision No.: 7

SAR Sections Reviewed:

The main chapters reviewed were 3, 4, 5, 7, and 8. The key sections reviewed are listed as follows:

3341
4212
4232
5119
8.1.1.2
8.1.13
8.23.2
825
8.2.12

Table 1.3-1
Table 3.6-3
Table 8.1-3
Tabie 8.1-4
Tabie 8.2-1
Table 8.2-6
Table 8.2-8

Table 8.2-9
Table 8.2-10

Appendix A
Appendix A

Control Methods for Prevention of Criticality
Dry Shielded Canister Structural Specifications
Dry Shielded Canister Description

Removal of Fuel from the Dry Shiclded Canister
Dry Shiclded Canister Analysis

Dry Shiclded Canister Internal Basket Analysis
Accident Analysis

Cask Drop

Load Combinations

Major Systems, Subsystems and Components of the Calvert Cliffs ISFSI
Summary of Design Criteria for Accident Conditions

Maximum Dry Shielded Canister Stresses for Normal Loads

Maximum Dry Shielded Canister Stresses for Off-Normal Loads

NUHOMS-24P Accident Loading Identification

Maximum Dry Shielded Canister Stresses for Drop Accident Loads

Dry Shielded Canister Enveloping Load Combination Results for Normal and Off-
Normal Loads

Dry Shielded Canister Enveloping Load Combination Results for Accident Loads,
ASME Service Level C

Dry Shielded Canister Enveloping Load Combination Results for Accident Loads,
ASME Service Level D

Q:3.0-2, Load Combination and Design Criteria
QBGE001.0203 and Computer Run BPLRWZ, Spacer Disk Analysis

The Calvert Ciliffs ISFSI design approval was based upon review of specific design drawings. Drawings listed in
Section 1.5 of the Calvert Cliffs ISFSI SER (reference 2) are a part of the ISFSI licensing basis. The DSC design
drawing series reviewed for this activity include the following:

BGE-02-1002
BGE-02-1003
BGE-02-1004
BGE-02-1007

(formerly 84-003-E)

(formerly 84-004-E and 84-005-E)

(formerly 84-006-E, 84-007-E and 84-009-E)
(formerly 84-006-E, 84-007-E and 84-009-E)

Although not specifically listed in ISFSI SER Section 1.5, the following drawing series was also reviewed:

BGE-02-1006

(formerly 84-019-E and 84-020-E)

Tech Spec Bases Amendment/Rev No.:
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Calvert Cliffs Independent Spent Fuel Storage Installation Technical Specifications, Appendix A to Materials

License No. SNM-2505, Amendment 1, July 21, 1995 / (Note: No revision number exists for the ISFSI Tech Spec
Bases.)

Tech Spec Bases Reviewed:

23 Transfer Cask (TC)
3/4.1  Fuel to be Stored at ISFSI
5.0 Design Features
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Complete for 50.59 and 72.48:

|

The probability of occurrence or the consequences of an accident or malfunction of
equipment important to safety previously evaluated in the SAR is not increased.

CJvEs X NO May the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the SAR be increased?

Probability of Malfunction: The probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the SAR will not be increased as a result of this proposed activity.

Critical functions that must be maintained by the DSC are shielding, thermal safety, confinement, criticality
control, and configuration control related to fuel retrievability. The failure of DSC structures, systems and
components (SSCs) important to safety that could inhibit performance of DSC critical functions has been
previously evaluated in USAR Chapter 8. Malfunction of DSC SSCs important to safety will be are evaluated
relative to the DSC critical functions as follows:

Shielding:

The critical function related to shielding is not impacted by this activity,. The DSC Shell and the DSC Internal
Basket Assembly are not credited with augmenting the radiation shielding properties of the DSC (USAR Section
3.3.5.2 and Table 3.3-1). The modified DSC design ensures that the minimum design lead thickness will be
maintained in the Top and Bottom Shicld Plug assemblics. Therefore, there is no increase in the probability of a
malfunction of the DSC shielding due to this activity.

Thermal Control:

The critical function related to thermal safety is not affected by this activity because only minor changes are being
made 10 the DSC Shell and the DSC Internal Basket Assembly geometry and mass. Examples of such changes
include increase in the +/- tolerance for the DSC Shell thickness, removal of the Guide Sleeve Clip Angles,
addition of 1/2” tall notched openings at the bottom ends of the Guide Sleeves, increase in length of the Guide
Sleeves by 1/4”, etc. The net effect of these changes on the thermal analysis is negligible in terms of the precision

of the engineering analyses. Therefore, there is no increase in the probability of a malfunction of the DSC thermal
controls due to this activity

Confinement, Criticality Control & Configuration Control:

Critical functions related to confinement, criticality control and configuration control are predicated on the DSC
being able to remain intact under all accident conditions identified in Chapter 8 of the USAR with no loss of
function. In order to meet this requirement the DSC is designed for the appropriate loading conditions per the
design criteria in USAR Section 3.6, and in accordance with USAR Section 4.2.1.2 structural specifications.
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Hopper and Associates performed structural calculations to address the proposed changes to the DSC and the DSC
Internal Basket Assembly SSCs (references 7, 8 and 27). The scope of the analysis was comprehensive, and
covered all safety related DSC and DSC Internal Basket Assembly SSCs. The following components are addressed

in the calculations:
e DSC Shell e Top Inner Cover Plate e Top Outer Cover Plate
s Top Lead Liner o Bottom Inner Cover Plate e Bottom Inner Liner
e  Grapple Ring s Welds e  Spacer Disks
¢  Support Rods »  Guide Sleeves »  Guide Sleeve Extraction Stops

The DSC design was evaluated in conjunction with ASME B&PVC Section III Subsection NB. ASME Service
Levels A, B, C and D for normal, off-normal, emergency and accident level loading conditions and load
combinations were imposed on the DSC and the DSC Internal Basket Assembly SSCs. The following is a summary
of the significant analyses and results:

The DSC and DSC Internal Basket Assembly SSCs were evaluated for cask drop, seismic, thermal, pressure,
and cask handling loading conditions. The modified DSC dimensions and tolerances were addressed in the
analysis where appropriate. The structural analytical methods used for the DSC evaluation are either
consistent with or are more conservative than the methods identified in the USAR Chapter 8. The design basis
cask drop, thermal and pressure accident level events were found to impose the most limiting structural
stresses on the DSC and on the DSC Internal Basket Assembly components. Al DSC SSCs were qualified
considering stresses due to individual loading conditions added in combination according to Table 3.2-5a of
the NUHOMS-24P Topical Report (reference 3). The ASME allowabie stresses were determined subject to
NRC SER imposed temperature conditions (reference 2). All calculated stresses and stress combinations for
the DSC and the DSC Internal Basket Assembly components were determined to be within ASME Section III
allowable stress limits (see reference 32 for discussion of exception to this statement). The results of the

ASME service level load combination stress analyses are tabulated in Exhibits A through D to this safety
evaluation,

In the existing DSC design there are 24 Guide Sleeves that are connected to the Bottom Spacer Disk through
welded Guide Sleeve Clip Angles. The Guide Sleeve loading due to the vertical cask drop event imposes
severe stresses on the Bottom Spacer Disk. Because of this, the analytical stress evaluation of the Bottom
Spacer Disk for the existing DSC design is performed using a bi-linear elastic-plastic finite element model to
determine stresses and plastic deflections (USAR 8.2.5.2 and NRC SER 2-47). This sophisticated modeling
technique wasn’t required for evaluation of the modified DSC design. The modified DSC design uncouples
the Guide Sleeves from the Bottom Spacer Disk (i.¢., the Guide Sleeve Clip Angle attachmenis are removed).
This significantly reduces the Bottom Spacer Disk stresses due to the vertical cask drop event.  Stresses
remain in the clastic range, and a linear elastic finite element analysis is performed. The Spacer Disk stress
intensities determined in the Hopper and Associates analysis are within than the ASME code allowable values.

More importantly, the removal of the Guide Sleeve Clip Angles eliminates the issues related to Guide Sleeve
deformations,

The Support Rods were evaluated for axial and bending stress, and for critical buckling. The design basis
vertical cask drop event imposes the most severe loading condition on the Support Rods. Because the modified
DSC uncouples the Guide Sleeves from the Bottom Spacer Disk, the Support Rod stresses are significantly
reduced, and stresses are well within ASME allowable limits. The modified DSC design provides greater
margin to Support Rod buckling than what is provided by the existing design.
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¢  Evaluation of axial thermal expansion of the DSC Internal Basket Assembly components relative to the DSC
Shell and inner and upper plates was performed by Hopper and Associates, and Transnuclear West Inc.
(references 7 and 15). A thermal expansion interference check was also performed to ensure that there is
adequate clearance between the Guide Slecve and the Spacer Disk at the location where the Guide Sleeve
passes through the Spacer Disk (reference 27). The evaluations conclude that the proposed modifications to
the DSC Internal Basket Assembly will not cause ASME allowable stresses to be exceeded due to differential
thermal expansion of components, and that the Guide Sleeves will not subject the Spacer Disks to any out of
plane loading due to interference friction (reference 33).

¢ The Guide Sleeve corner weld seam that is used to fabricate a Guide Sleeve from plate material was revised
from an intermittent weld to a continuous weld. This weld detail was evaluated for postulated worst case accident

loads, and the weld stresses were found to be within ASME Section III Division 1 Subsection NB allowable
stresses.

The design effective throat for the DSC confinement boundary final closure welds has been reduced in order to
improve ALARA exposure, and to ensure the minimum required throat can be developed under the extreme
joint fit-up conditions. The affected welds include the Top Cover Plate to DSC Shell weld, the Top Shield
Plug to DSC Shell weld and the Top Shield Plug to the Siphon and Vent Block weld. These welds were
evaluated with respect to the appropriate allowable stresses, and were found to be acceptable (reference 27).
One drawing discrepancy was noted and will be corrected (reference 33).

In conclusion, it was found that the proposed changes to the DSC have been fully analyzed in a manner consistent
with USAR design criteria, and the results of the analyses were found to comply with the applicable USAR
structural specifications and NRC SER acceptance conditions. Therefore, the probability of occurrence of a
malfunction of equipment important to safety will not increase.

[1YES X NO May the consequences of a malfunction of equipment important to safety previously
evaluated in the SAR be increased?

Consequences of Malfunction: The consequences of a malfunction of equipment important to safety previously
evaluated in the SAR will not be increased as a result of this proposed activity.

Evaluation of the consequences of malfunctions of equipment important to safety focuses on the DSC critical
functions of reactivity control, and configuration control as follows:

Reactivity Control:

Criticality safety during wet loading operations is maintained through the geometric separation of the fuel
assemblies within the internal basket assembly, the inherent neutron absorption capability of the stainless steel
guide sleeves, the proper selection of sufficiently depleted fuel assemblies and taking credit for the soluble boron in
the spent fuel pool. Furthermore, the off-normal reactivity analysis is performed in accordance ANSI/ANS-57.2-
1983. This standard imposes conservative assumptions in the analysis for an additional level of safety.

Transnuclear West Inc. has evaluated the proposed changes to the Guide Sleeve and DSC Shell dimensional
tolerances for their effect on reactivity (reference 15). The change in the DSC Shell minimum thickness will have
the effect of replacing a small thickness of the shell inner diameter with water. The change in the Guide Sleeve
inside envelope will have the effect of moving the Guide Sleeve envelope farther away from the fuel, thus
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increasing the thickness of the water between the fuel and the Guide Sleeve, and increasing the total amount of
stainless steel material between the fuel assemblies. The effects of these changes were considered with respect to
the design parameters, uncertainties and biases for criticality analysis required per USAR Section 3.3.4.
Transnuclear West Inc. determined that the changes will have a negligible effect on criticality, and that the USAR
criticality limits will not be exceeded (reference 33).

Section 3.3.4 of the USAR indicates that introduction of a moderator would be necessary to cause a criticality
concern during cask handling and storage. Integrity of the confinement boundary was discussed in the preceding
question, and it was shown that integrity is assured for the modified DSC design for postulated credible worst case
accidents. Nevertheless, criticality analyses have been performed to determine the effects of introduction of
moderator into the DSC cavity space (reference 14). Conservativisms in the anatysis impose certain deformations

on Guide Sleeve wall spacing. The analyses demonstrate that criticality control will be maintained under the most
severe accident conditions.

Configuration Control:

There is no change in the normal operation of the NUHOMS-24P system caused by this activity. In the case of
performing recovery procedures following the postulated worst case handling accident, the modified DSC Internal
Basket Assembly has been evaluated to ensure that a workable geometry will exist so that removal of intact fuel
assemblies will not be prohibited. Specifically, there are no unacceptable deflections of the safety related Guide

Sleeves, Spacer Disks or Support Rods. Retrievability of intact fuel from the DSC is assured, even following the
maximum credible accident.

O YES X NO May the probability of eccurrence of an accident previously evaluated in the SAR be
increased?

Probability of Accident: The probability of occurrence of an accident previously evaluated in the SAR will not be
increased as a result of this proposed activity.

Credible accident scenarios that are analyzed for the Calvert Cliffs ISFSI are discussed in Section 8 of the USAR.

The proposed changes to the DSC Internal Basket Assembly have no bearing on the frequency, or on the
probability of occurrence of design basis external natural events such as tornado, carthquake, or flood. Similarly,
the proposed changes have no bearing on the frequency, or on probability of occurrence of design basis external

man-induced events that could affect the ISFSI such as fires, or a Liquid Natural Gas (LNG) plant or pipeline spill
or explosion,

The proposed changes to the DSC Internal Basket Assembly do not modify the external configuration of the DSC
envelope. The interface between the DSC and the HSM during ISFSI operations and interim storage of the DSC
remains unaffected. Therefore, the probability of occurrence of an accident involving loss of HSM air outlet
shielding, or blockage of HSM air inlets and outlets will not increase.

Pressurization of the DSC due to fuel cladding failure is an accident scenario identified in USAR Section 8.2.9.
The limiting DSC pressurization accident event is a rupture of fuel cladding together with blockage of the HSM
vents. As stated in the preceding paragraph, the probability of occurrence of an accident involving blockage of
HSM air inlets and outlets will not increase due to the DSC design changes. The USAR does not identify any
initiating event for the breach of the fuel cladding for the DSC pressurization accident.
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The modified DSC Internal Basket Assembly will not increase the probability of fuel cladding failure. The Internal
Basket Assembly modifications are designed to minimize deformation of the Guide Sleeves to increase
retrievability margin in the event of a cask drop accident. There is adequate space to allow for thermal expansion
of the DSC Internal Basket Assembly components so that the fuel assemblies will not be subject to any undue
stress. In addition, the TC and the DSC were originally designed to limit the deceleration loads on the fuel rods so
that their integrity is assured in the worst-case drop accident. The DSC Internal Basket Assembly modifications,
in particular, removal of the Guide Sleeve Clip Angles, will have the effect of reducing the overall stiffness of the
Internal Basket Assembly. This will work to further reduce the deceleration loads on the fuel assemblies. As a
result, the probability of fuel cladding failure due to a cask drop accident will not be increased.

DSC confinement boundary leakage is an accident scenario described in USAR Section 8.2.8. The USAR indicates
that there are no credible events that would initiate this type of accident. Despite that, the effects of a failure of all
of the fuel rod cladding with a concurrent loss of the DSC confinement boundary is anatyzed. As stated in the
preceding paragraphs, the probability of an accident that would lead to cladding failure is not increased by the DSC
Internal Basket Assembly design changes. The elimination of the Guide Sleeve Clip Angle attachments will have
the effect of distributing the weight of the Guide Sleeves more uniformiy over the Inner Closure Plate when the
DSC is in a vertical orientation thereby reducing the stress concentration on the confinement boundary imposed by
the four Support Rods. The confinement boundary plates, structural welds and seal welds have been evaluated in
accordance with ISFSI USAR design criteria and structural specifications, and were found to be within ASME code
and NRC SER stress limits. Therefore, the modified DSC will not increase probability of DSC confinement
boundary leakage.

A cask handling accident involving a drop of the TC is described in USAR Section 8.2.5. There are no heavy load
handling system attachment points for the TC that are affected by the DSC modifications. Therefore, the
probability of occurrence of a cask drop will not increase due to this activity.

In conclusion, the proposed DSC modifications will not increase the probability of occurrence of any analyzed
accident.

[J YES [XINO May the consequences of an accident previously evaluated in the SAR be increased?

Consequences of Accident: The consequences of an accident previously evaluated in the SAR will not be
increased as a result of this proposed activity.

The relevant ISFSI design basis accidents that are considered for this activity are the cask drop accident event, and
the design basis earthquake event.
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Cask Drop Accident:

The USAR reports that the TC, DSC, the DSC Internal Basket Assembly and the contained fuel rods will maintain
their structural integrity through a cask drop. The USAR conservatively bases the radiological consequences of a
cask drop accident on the assumption that the entire TC neutron shield is lost. The change in weight of the
modified DSC Internal Basket Assembly will be negligibie in terms of the precision of the engineering analysis,
and will not contribute to any failure of the TC neutron shielding.

The modified DSC and DSC Internal Basket Assembly have been evaluated to ensure that the worst case postulated
cask drop accident will not cause any SSC important to safety to exceed the ASME allowable stresses (subject to
NRC SER temperature conditions). The DSC and DSC Internal Basket Assembly have also been evaluated to
ensure the design basis cask drop accident will not result in deformation of the DSC, or the DSC Internal Basket
Assembly to such a degree that post-accident removal of intact firel assemblies is prohibited.

The existing DSC Internal Basket Assembly has a condition were Guide Sleeve Clip Angle deformation may cause
the Guild Sleeves to “pinch” the fucl assemblies. Although acceptable for certain clip angle sizes, this condition is
undesirable. The modified DSC Internal Basket Assembly design will eliminate this potential and increase
margin.

The USAR indicaes that the structural characteristics of the TC and DSC lLimit the deceleration loads on the fuel
assemblies so that their integrity is assured for the worst case drop accident. The propoesed modifications to the
DSC Internal Basket Assembly, in particular, removal of the Guide Sleeve Clip Angles, will have the effect of
reducing the overall stiffness of the Internal Basket Assembly. This will further reduce the deceleration loads on
the stored spent fuel assemblies. Because the geometry of the DSC Internal Basket Assembly will be maintained
through the cask drop event, and the structural characteristics of the TC and DSC which limit the deceleration

loads on the fuel assemblies will not be negatively affected by the proposed modifications, both criticality control
and fuel rod integrity remain assured.

Design Basis Earthquake:

The DSC SSCs important to safety have been designed and evaluated to withstand the forces generated by the
design basis earthquake. The analyses use 1.0g vertical seismic acceleration, and 1.5g horizontal seismic
acceleration. The forces generated are significantly less than the deceleration forces used in the evaluation of the
design basis cask drop event (75g horizontal and 75g vertical deceleration). Hence, the dose consequences due to
the design basis earthquake are enveloped by the design basis cask drop accident event.

In conclusion, because the Transfer Cask neutron shielding will remain intact, criticality control is assured, fuel
rod integrity is assured, and the retrieval capability of an intact fuel assembly is assured, the on-site and off-site
dose consequences will not be increased.
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The possibility for an accident or malfunction of a different type than any evaluated
previously in the SAR is not created.

O ves X NO May the possibility of a malfunction of a different type than any previously evaluated in

the SAR be created?

Possibility of New Malfunction; The possibility of a malfunction of a different type than any previously evaluated
in the SAR will not be created as a result of this proposed activity.

The proposed modifications to the DSC and DSC Internal Basket Assembly will add new components, and modify
the behavior of existing components under normal operating and accident level conditions. These changes may
affect critical functions related to confinement, criticality control and configuration control. These criticai
functions will be examined to determine if a malfunction of a different type is created.

Confinement:

Nominal changes in the dimensions of the Guide Slecves and the Top Spacer Disk Key Way will have no
impact on DSC confinement integrity. Thermal interference behavior between the DSC and DSC Internal
Basket Assembly components has been checked, and it has been found that ASME aliowable stresses will not
be exceeded due to differential thermal expansion of components (references 7, 15 and 27). Spacer Disk Key
Way stresses have been reviewed and found to be acceptable by Hopper and Associates (reference 7).

Removal of the Guide Sleeve Clip Angles will allow the Guide Sleeves to rest directly on the Inner Cover Plate
when the DSC is in the vertical orientation. With the existing design, the Support Rods support the weight of
the Guide Sleeves. The proposed change will reduce punching shear from the Support Rods, and will
distribute load on the Inner Closure Plaic more uniformly. This change will reduce confinement boundary
plate element stresses under normal and accident conditions, and is clearly beneficial.

Criticality Control:

Removal of the Guide Sleeve Clip Angle attachments will allow the Guide Sleeves to sit flush on the Bottom
Inner Cover Plate. Because of this, the modified DSC design adds 1/2” tall notched openings to the bottoms of
cach Guide Sleeve in order to provide a flow path that will facilitate DSC draining and drying. In the exiting
design the Guide Slecves are suspended approximately 1/2” above the Bottom Cover Plate by the welded clip
angle attachments, thus allowing a flow path to permit draining and drying. The difference in flow area
between these two configurations will have little impact on the draining and drying times since the controlling
parameter is the inner diameter of the Siphon Tube (reference 15). Nevertheless, even if the time to drain the
DSC were to increase, there would be no impact on criticality safety. According to USAR Section 5.1.1.3
subcriticality is demonstrated by analysis for all conditions including optimum moderator conditions.

(Optimum moderator conditions will be approached if boiling were to occur due to an extended drain down
time.)

USAR Section 3.3.4.1 credits the stainless steel Guide Sleeves with providing some level of criticality control

due to their inherent ability to absorb neutrons, Increasing the length of the Guide Sleeves will serve to add
negative reactivity to the DSC cavity, and is clearly beneficial.

Configuration Control:
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¢ The proposed modified DSC Internal Basket Assembly removes the Guide Sleeve Clip Angle attachments
from the Bottom Spacer Disk. This will allow the Guide Sleeves to sit flush on the Bottom Inner Cover Plate.
The modified DSC design adds 1/2” tall notched openings, or scallops, to the bottoms of each Guide Sleeve.
Because the bottoms of the Guide Sleeves are scalloped, attention was given to possible buckling failure of the
scalloped ends which could result in the Guide Sleeve “pinching” the bottom of a spent fuel assembly.
Evaluation of this condition for the most limiting loading condition, the vertical cask drop accident load case,
determined that local buckling of the scalloped ends will not occur. The Euler critical buckling load (P.,) for
each scalloped section (there are 2 sections at each corner of the Guide Sleeve) was calculated to be 14,000 lbs.

This provides a factor of safety greater that 8 against the calculated load of 1,700 Ib. for each section under the
vertical cask drop loading condition (reference 15 and 27).

In addition to the Guide Sleeve local buckling concern, overall Guide Sleeve buckling was checked to ensure
that column buckling will not “pinch” a fuel assembly. Hopper and Associates calculated that the maximum
axial load in the Guide Sleeve due to a vertical cask drop design basis accident event is 12,450 Ibs. This load is
substantially less than the calculated critical buckling load (P.;) of 48,400 1b. (reference 7, P 209 et. seq.).

¢ The Guide Sleeve corner weld that is used to fabricate a Guide Sleeve from plate material was revised from an
intermittent weld to a continuous weld. This will increase rigidity and improve guide sleeve protection of the
spent fuel assembly under normal handling and accident conditions. Because the spent fuel assembly Spacer
Grids coincide with the DSC Spacer Disk locations, the additional rigidity will not impact the structural
characteristics of the DSC that limit the deceleration loads on the fuel assemblies.

¢ Two Exiraction Stops (metal tabs) are to be plug welded onto each Guide Sleeve. The only intended use for
these new components is to prevent removal of a Guide Sleeve from the DSC in the event a spent fuel
assembly becomes stuck during withdrawal. Addition of these metal tabs will not alter the behavior of the
Guide Sleeves during normal operating and accident conditions. The location of the Extraction Stops has been

designed so that they will not cause any additional forces on the Spacer Disks during a vertical cask drop
(reference 7).

Elimination of the clip angles through implementation of the proposed DSC Internal Basket Assembly
modifications will ensure that the gap between the Guide Sleeve and the fuel assembly will be maintained
following a design basis cask drop accident. Nevertheless, in the event that a fuel assembly becomes stuck, the
Guide Sleeve will withdraw along with the fuel assembly for approximately 8” until the Extraction Stop

contacts the bottom of the 1" Spacer Disk. Additional extraction force could then be used to free the fuel
assembly from the Guide Sleeve.

Hopper and Associates Engineers performed an extensive evaluation of the effects of the withdrawal forces on
the Extraction Stops and on the Guild Sleeves (reference 7). The Extraction Stop welds have been analyzed in
accordance with ASME Section III Subsection NF requirements. Extraction loads as high as 800 1bs. will
cause only very minor elastic “dimples” in the Guide Sleeves (ANSYS finite element analysis calculated
deflection less than or equal to 0.0217). This extraction load cannot be reached as overload protection for the
fuel handling machine limits the extraction force on the fuel assembly to 350 Ibs. (Ref. 36).

* The Extraction Stops are being added in favor of use of the welded Guide Sleeve Clip Angle attachments,
Addition of the Extraction Stops and removal of the Guide Sleeve Clip Angle attachments is clearly beneficial,
and the change will not result in a malfunction of a different type.

In conclusion, the addition of new components and changes in the behavior of the existing components will not
adversely impact the critical functions of the DSC, and will not result in a malfunction of a different type.
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(3 YES KINO May the possibility of an accident of a different type than any previously evaluated in
the SAR be created?

Possibility of New Accident: The possibility of an accident of a different type than any previously evaluated in
the SAR will not be created as a result of this proposed activity.

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8 of the USAR, and have been
discussed previously. Since the operation and performance of the NUHOMS-24P system remain substantially
unchanged by this activity, the possibility of an accident of a different type than any previously evaluated in the
SAR will not be created.

Complete for 50,59 and 72.48:

3.

The margin of safety as defined in the basis for any Technical Specification is not reduced.

] YEs NO  Will the margin of safety as defined in the basis for any Technical Specification be
reduced?

Bases: 2.3 and 3/4.1

Discugsion of why the margin of safety is not reduced:

NRC Acceptance Limit - Definition:

In order to determine whether there is a reduction in the margin of safety, the NRC acceptance limits that were
used in the basis for this Technical Specification must be known. An NRC acceptance limit is the value that is
proposed by the licensee in the original SAR, and as modified by the NRC SER. If the NRC SER did not explicitly
modify or address the SAR value, then the original SAR value itself is the acceptance limit. The margin may be
implicit rather than explicitly expressed as a numerical value. If a specific methodology for computing bounding
limits was submitted to the NRC in support of the Calvert Cliffs ISFSI licensing action, reduction in any margin

associated with that methodology (i.e., reduction in any specific NRC acceptance condition) would constitute a
reduction in the margin of safety (reference 26).

DSC Deceleration - NRC Acceptance Limits:

The method used for predicting the deceleration of a dropped cask is based on EPRI NP-4830 (reference 2 and 30),
This method predicts maximum cask deceleration as a function of cask drop height, target hardness, cask
orientation and cask weight. The Calvert Cliffs ISFSI bases the maximum deceleration on lifting a loaded Transfer
Cask no higher than 80" above a hard concrete surface. The DSC is assumed to be loaded with 24 spent fuel
assemblies weighing not more than 1300 Ibs. each. Calvert Cliffs ISFSI site specific cask drop analyses were
performed to determine the maximum deceleration values for postulated 80” vertical and horizontal drops of the
loaded Transfer Cask. USAR Section 8.2.5.2 indicates that the Calvert Cliffs site specific maximum decelerations
were determined to be 51 g for the vertical drop case, and 31 g for the horizontal drop case. In spite of these site
specific deceleration values, the Calvert Cliffs ISFSI USAR design criteria conservatively uses 75 g for both the
vertical and horizontal drop cases, and 25 g for the corner drop case. These conservative deceleration values are
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based on the NUHOMS-24P Topical Report, and are the basis for NRC SER acceptance of the Calvert Cliffs ISFSI
SAR cask drop analyses.“™ > These deceleration values are provided in USAR Table 3.6-3, Summary of Design
Criteria for Accident Conditions.

Therefore, the NRC acceptance limits for cask drop accident deceleration are 75 g horizontal drop, 75 g vertical
drop and 25 g corner drop. Use of any lower deceleration values for analysis of Calvert Cliffs ISFSI cask drops
would result in a reduction of the margin of safety

It is noted that maximum fuel assembly weight and the Transfer Cask maximum lift height are regulated by the
ISFSI Technical Specifications. As such, these parameters will be monitored and complied with as a part of ISFSI
fuel loading operations. These Technical Specification limits are not affected by this design activity.

DSC Permissible Stress - NRC Acceptance Limit:

Detailed stress analyses were performed for a series of design basis cask drop accidents for the Calvert Cliffs ISFSI,
and were submitted for NRC review and acceptance during initial licensing of the ISFSI facility. The Calvert
Cliffs ISFSI SAR employs ASME Section III Division 1 Subsection NB Class 1 Service Level D for determining
accident case material allowable stresses for the DSC. ®** > The NRC acceptance of this methodology was based
on use of the worst thermal condition reported in the Topical Report.

Therefore, the NRC acceptance limit for DSC accident case permissible stress is as provided by ASME Section III
Division 1 Subsection NB Class 1 Service Level D subject to the specific NRC acceptance condition that the worst
thermal conditions (as reported in the Topical Report) must be used in calculating the allowable values. Use of any
lower temperatures to compute accident case allowable values, or use of another code or standard that would yield
higher allowables for the same conditions would result in a reduction of the margin of safety.

It is noted that the NRC SER imposes similar restrictions on computation of ASME allowable values for
emergency conditions,i.e., ASME Service Level C.

DSC Fuel Inspection — NRC Acceptance Limit:

The Calvert Cliffs NUHOMS-24P DSC is designed to meet the requirements of ASME Section III Division 1
Subsection NB Class 1. In the event of a Transfer Cask Drop from a height greater than 157, the fuel must be
returned to the spent fuel pool and visually inspected for damage. The basis for this inspection requirement s that
permancnt deformation of the DSC confinement boundary and DSC internals are permitted under ASME Service
Level D loading conditions. Additional basis for this inspection is that the Guide Sleeve Clip Angle welds are
predicted to fail at a deceleration of only 35g. The cask drop required fuel inspection height of 15” was deemed to
be acceptable based on the due to the robustness of DSC based on the ASME code requirements, and the distance
from the postulated worst case cask drop accident drop height. The likelihood that there would be no significant
consequence due to a drop from 15” is based on engineering judgement.

Therefore, the NRC acceptance limits for the requirement to inspect fuel following a cask drop of 15 inches is

based on compliance with ASME Section III Division 1 Subsection NB Class 1 Service Level D permissible stress
limits, and the failure point of DSC Internal Basket Assembly components at 35 g.

Evaluation of the Margin of Safety:

Hopper and Associates performed an extensive re-evaluation of the DSC and the DSC Internal Basket Assembly
for the design basis cask drop accident loads (reference 7). All design basis cask drop analyses performed for this
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activity used deceleration values of 75g for both the horizontal and vertical cask drop cases. The analytical methods
used for the evaluation of the effects of those deceleration values on the DSC are either consistent with Or are more
conservative than the methods identified in the USAR Section 8.2.5. Therefore, the NRC acceptance limits for
horizontal, vertical and corner cask drop deceleration are met.

The ISFSI generic and site specific USAR’s both maintain that the DSC stresses resulting from a corner drop
accident are bounded by the vertical and horizontal drop scenarios. Discussions between BGE and Hopper
(reference 31) confirm the rationale why these scenarios bound the corner drop case. The NRC site specific SER
lists DSC stress values for the corner drop case which are excerpted from the Transfer Cask load drop case.

However, based on the USAR and the Hopper confirmation, BGE has taken the position that it is acceptable to not
provide a new DSC Corner Drop analysis.

The scope of the Hopper and Associates structural analyses was comprehensive, and included all safety related
confinement boundary and fuel basket assembly components. As stated above, the analytical methods used for the
evaluation of cask drops are either consistent with or are more conservative than the methods identified in the
USAR Section 8.2.5. Because the proposed modifications to the DSC Internal Basket Assembly uncouple the
Guide Sleeves from the Bottom Spacer Disk, additional calculations were performed as required. For example,
local and overall buckling of the Guide Sleeve columns was checked as part of the analysis. All calculated stresses
for the DSC, and the DSC Internal Basket Assembly components were determined within ASME Section IiI
Division 1 Subsection NB Class 1 Service Level D allowable stress limits when using temperatures for the worst
thermal conditions as reported in the Topical Report. The results of the ASME Service Level D load combination
stress analyses compared to NRC SER allowable values are tabulated in Exhibit D to this safety evaluation.

The modified DSC Internal Basket Assembly removes the Guide Sleeve Clip Angle attachments. The Clip Angles
are considered to be the weakest structural component in the existing DSC design. All safety related Internal
Basket Assembly SSCs in the modified design will remain elastic up through the design basis cask drop accidents.
Furthermore, as stated in the preceding paragraph, all calculated stresses for the DSC, and the DSC Internal

Basket Assembly components were determined to be within ASME Section III Division } Subsection NB Class 1
Service Level D allowable stress limits.

In conclusion, because the NRC acceptance limits for the design basis cask drop deceleration values are met, the
NRC acceptance limits for DSC material stresses are met, and the NRC acceptance limits identified for fuel
inspection are met, the overall margin of safety is not reduced due $o this activity.
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omplete for 72.48;

[J vES NO  Will the proposed activity involve a significant increase in occupational dose?

A significant increase in occupational dese: A significant increase in occupational dose will not occur as a result
of this proposed activity.

The operation of the NUHOMS-24P dry cask storage system is not changed by this proposed activity. The
proposed changes to the DSC dimensions and tolerances do not reduce the integrity of the confinement boundary,
and the DSC radioactive shielding elements (i.e., the shield plugs) are not negatively affected. Changes to the
DSC Shell and Guide Sleeve dimensional tolerances will not cause criticality control limits to be exceeded. The
DSC changes are designed to ensure Guide Sleeve deflections will remain elastic, and that any deflection due to
postulated worst case accident events will not result in any Guide Sleeve pinching a spent fuel assembly. Reduced
weld sizes for the Top Cover Plate to DSC Shell weld, the Top Shield Plug to DSC Shell weld, and the Top Shield
Plug to Siphon and Vent Biock weld will serve to reduce occupational exposure during DSC final closure activities.

In conclusion, the proposed changes to the DSC Internal Basket Assembly do not adversely impact the
occupational doses summarized in USAR Table 7.4-1. Therefore, the proposed activity will not significantly
increase occupational dose.

O YES XINO Wil the proposed activity involve a significant unreviewed environmental impact?

A significant unreviewed environmental impact: A significant unreviewed environmental impact will not occur
as a result of this proposed activity. '

The NUHOMS-24P dry cask storage system confinement and radiological shielding functions remain assured
under this proposed activity. The proposed modifications to the DSC and DSC Internal Basket Assembly have
been evaluated to ensure confinement boundary stresses will remain within allowable limits under the most severe

postulated accident conditions. The changes will ensure that the DSC lead shield plug lead thicknesses will meet
design requirements.

The proposed activity does not affect any area of the plant site previously undisturbed for the ISFSI. The proposed
activity does not affect any environmental conditions associated with the Calvert Cliffs ISFSI or the Calvert Cliffs
Nuclear Power Plant. No new chemicals are being introduced to the ISFSI or the CCNPP as a result of the
proposed changes. There are no changes needed for the Calvert Cliffs ISFSI Updated Environmental Report.

Therefore, the proposed activity does not involve an unreviewed environmental impact.
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Exhibit A

DSC Load Combination Results - ASME Service Level A

Stress (ksi)
DSC Shell | Pri Memb 1.41 1.74 3.53 18.7
Memb + Bend 924 9,67 13.3 28.0
Memb + Bend+ Thermal 39.2 39.7 43.3 56.1
Bottom Cover | Pri Memb 0.26 1.23 1.53 18.7
Plate Memb + Bend 1.22 4.78 8.53 28.0
Memb + Bend+ Thermal 15.2 18.8 225 56.1
Top Pressure | Pri Memb 1.12 1.47 1.13 18.7
(Top Cover) | Memb + Bend 1.88 2.26 1.19 280
Plate Memb + Bend+ Thermal 21.8 22,2 21.1 56.1
Top Pri Memb 0.19 1.54 2.59 18.7
Structural Memb + Bend 0.35 2.84 731 28.0
(Top Inner Memb + Bend+ Thermal 226 25.0 29.5 56.1
Cover) Plate
Spacer Disk | Pri Memb 0.57 171 - 1.71 18.79
Memb + Bend 1.24 3.72 3.72 28.09
Memb + Bend+ Thermal 33.0 35.5 35.5 56.19
Support Rods | Pri Memb 023 0.69 0.69 18.7
Memb + Bend - - - 28.0
Memb + Bend+ Thermal - - - 56.1

(a) See Hopper and Associates Calculation, Transmittal HABGE-01/99-0745, January 29, 1999, Table 5.2 — Load
Combinations Level A; Load combination Al is bounded by load combinations A2, A3 and A4,

(b) Combination A2 = DW, (DSC with water) + T, (Inside Cask normal) + P, (Hydrostatic)

(¢) Combination A3 = DW; (DSC with fuel) + T,, (Inside Cask normal) + P, (Normal operating) + 1,, Normal DSC
transfer)

(@ Combination A4 = DW; (DSC with fuel) + T, (Inside HSM normal) + P, (Off -normal blowdown) + L, (Normal DSC
transfer)

(¢) Sece SER for the BGE Safety Analysis Report for an ISFSI at Calvert Cliffs, November 1992, Table 2.2.3-10; Allowable
values taken for SA 204 Type 304 material at 400 degrees F.

(f) Allowables are for stainless steel material. Carbon steel material allowables are higher,
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Exhibit B

DSC Load Combination Results - ASME ice Level B

Stress (ksi)

DSC Shell Pri 2.54 433 18.7
Memb + Bend 20.1 23 28.0
Memb + Bend+ Thermal 50.1 53.7 56.1
Bottom Cover | Pri Memb 0.23 0.53 18.7
Plate Memb + Bend 8.08 11.8 28.0
Memb + Bend+ Thermal 22.1 258 56.1
Top Pressure | Pri Memb 0.47 0.13 18.7
(Top Cover) | Memb + Bend 1.26 0.19 28.0
Plate Memb + Bend+ Thermal 21.2 20.1 56.1
Top Pri Memb 0.54 1.59 18.7
Structural Memb + Bend 1.84 6.31 28.0
(Top Inner Memb + Bend+ Thermal 24.0 28.5 56.1
Cover) Plate '
Spacer Disk | Pri Memb 0.57 0.57 18.7¢
Memb + Bend 1.24 124 28.0¢
Memb + Bend+ Thermal 33.0 330 56.1°
Support Rods | Pri Memb 0.23 0.23 18.7
Memb + Bend -~ - 28.0
Memb + Bend+ Thermal - - 56,1

(a) See Hopper and Associates Calculation, Transmittal HABGE-0 1/99-0745, January 29, 1999, Table 5.3 — Load
Combinations Level B; Load combinations B3 and B4 are bounded by load combination B1.

(b) Combination B1 = DW, (DSC with fuel) + T, (Inside Cask normal) + P, (Normal operating) + L, (Off-normal -
Jammed DSC) )

(c) Combination B2 = DW; (DSC with fuel) + T,, (Inside Cask — off normal) + Py, (Off —normal blowdown) + L,, (Off-
normal - Jammed DSC)

(d) See SER for the BGE Safety Analysis Report for an ISFSI at Calvert Cliffs, November 1992, Table 2.2.3-10; Allowable
values taken for SA 204 Type 304 material at 400 degrees F,

(e) Allowables are for stainless steel material. Carbon stee! material allowables are higher.
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Exhibit C

Load Combination Results - ASME ice Level C
Stress (ksi)
DSC Shell Pri Memb 423 4.23 5.03 21.6
Memb + Bend 33.8@ 14.6 25.0 324
Top Pressure | Pri Memb 2.16 2.83 1.83 21.6
(Top Cover} | Memb + Bend 6.26 6.54 5.54 32.4
Plate
Top Pri Memb 247 2.99 1.99 21.6
Structural Memb + Bend 8.9 8.80 7.80 32.4
(Top Inner ‘
Cover) Plate
Bottom Cover | Pri Memb 0.96 1.63 0.63 21.6
Plate Memb + Bend 7.55 978 13.1 32.4
Spacer Disk | Pri Memb 2.00 1.71 0.57 216
Memb + Bend 4.87 3.72 1.24 3249
Support Rods | Pri Memb 0.69 0.69 0.23 216
Memb + Bend - - - 31.0

(a) See Hopper and Associates Calculation, Transmittal HABGE-01/99-0745, January 29, 1999, Table 5.4 — Load
Combinations Level C; Load combinations C3, C4, and C6 are bounded by load combination C5; Secondary stresses
(i.e., Q, thermal stresses) are not required for Service Level C.

(b) Combination C1 = DW;(DSC with fuel) + T, (Inside HSM normal) + P, (Accident — Inner boundary) + E (Seismic)

{c} Combination C2 = DW; (DSC with fuel) + T, (Inside HSM normal) + P,; (Accident — Inner boundary) + L, (Normal
DSC transfer) .

(d) Combination C5 =DW; (DSC with fuel) + T,;, (Inside HSM normal) + P (Accident — Inner boundary) + L, (Off-
normal — Jammed DSC)

(¢) Sec SER for the BGE Safety Analysis Report for an ISFSI at Calvert Cliffs, November 1992, Table 2.2.3-12; Allowable
values taken at worst case temperatures per the SER, T= 460 degrees F.

(D Allowables are for stainless steel material. Carbon steel material allowables are higher.

(8) See reference 34 for discussion on the acceptability of this value. Future calculation revision will reduce this value
below the SER allowable.
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Exhibit D

DSC Lo om ination Results - ASME ice Level D

Stress (ksi)

DSC Shell Pri Memb 12.9 432
Memb + Bend 63.9 64.0
Top Structural Pri Memb 14.2 432
Plate (Top Inner Memb + Bend 26.5 64.0
Cover Plate)
Top Pressure Plate | Pri Memb 254 432
(Top Cover Plate) Memb + Bend 63.2 64.0
Bottom Cover Plate | Pri Memb 10.7 43.2
Memb + Bend 316 64.0
Spacer Disk Pri Memb 41.1 43.2®
Memb + Bend 41,1 64.0
Support Rods Pri Memb 17.0 432
Memb + Bend 420 64.0
Top End Primary 13.5® 21.6
Structural Weld {Shear)
Bottom End Primary 264 ® 21.6
Structural Weld {Shear)

(8) See Hopper Associates Calculation, Transmittal HABGE-01/99-0745, January 29, 1999, Table 5.5 — Load Combinations Level D,
Load Combination D2 bounds Combination D1, therefore D2 values are listed; Combination D2 = DW; (DSC with fuel) + T,
(Inside Cask normal) + P,; (Accident — Outer boundary) + DL (Cask Drop) '

(b) See Hopper Associates Calculation, Transmittal HABGE-01/99-0745, January 29, 1999, Section 4.6, Weld Analysis

(¢} See SER for the BGE Safety Analysis Report for an ISFSI at Calvert Cliffs, November 1992, Table 2.2.3-14; NUTECH and NRC
calculated stress values are presented for comparison, and are for information only.

(d) See SER for the BGE Safety Analysis Report for an ISFSI at Calvert Cliffs, November 1992, Tabie 2.2.3-14; Allowable values taken
at worst case temperatures per the SER, T= 460 degrees F.

(e) Allowables are for stainless steel material. Carbon steel material allowables are higher.
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Exhibit E

NUHOMS-24P Dry Shielded Canister Component Tolerances

Tolerance (inches)

DSC Shell Plate, 5/8” Thk. +.05/-05® | +.060/-.010 | +.060/-060 | Structural evaluation of the DSC Shell
was conservatively based on an overall
shell thickness of 0.55” (reference 8). The
Shell thickness is not credited for DSC
Shielding (USAR Section 3.3.5.2 and
Table 3.3-1). Tolerance effect on
criticality was evaluated by Transnuclear
West Inc. (reference 15).

Bottom Cover Plate, 1%/,” +.07/-.38 +.075/-.010 | +.070/-.125 | The tolerance change is enveloped by the

Thk, existing tolerance. The tolerance change
was structurally evaluated (reference 8).

Grapple Ring Plate, 1'4” +.05/-.01 +.065/-010 | +.05/~.00 | The tolerance change is enveloped by the

Thk. existing toierance.

Lead Casing Shell Plate, 1> | +.05/-05® | +.060/-010 | +.12/-12 | Tolerances change was structurally

Thk. : evaluated (reference 29).

Inner Cover Plate, 1'4” Thk. +.07/-.38 +.075/-010 | +.070/-.125 | The tolerance change is enveloped by the
existing tolerance. Tolerance change was
structurally evaluated (reference 8).

Siphon and Vent Cover +.05/-05® | +.050/-.010 { +05/-01 | The tolerance change is enveloped by the

Plates, ¥4” Thk, existing tolerance.

Lead Plug Side Casing Plate, | +.05/~05% | +.060/-010 | +12/~01 | The minimum tolerance change is more

1” Thk. restrictive than the existing tolerance.
Tolerances change was structurally
evaluated (reference 29).

Spacer Disk Plate, 14" Thk. | +.05/-05® | +080/-010 | +.07/~01 | The minimum tolerance change is more
restrictive than the existing tolerance.
Tolerances change was structurally
cvaluated (reference 29).

Support Rod, 3.00” Dia. +.05/-05® | +.003/-003 | +.03/~00 | The tolerance change is enveloped by the
existing tolerance.

® DSC fabrication drawing default block tolerance,

(b) ASTM A480
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Summary:
Proposed Activity:

This safety evaluation addresses modifications to the Calvert Cliffs NUHOMS-24P Dry Shielded Canister (DSC). The
modifications generally affect the functional design of the DSC Internal Basket Assembly, and affect fabrication details
associated with DSC confinement boundary and shield plug components. The design changes to the DSC Internal Basket
Assembly include removal of Guide Sleeve Clip Angle welded attachments to the Bottom Spacer Disk, addition of Guide
Sleeve Extraction Stops and addition of notched openings to the bottom ends of the Guide Sleeves. There are numerous
other changes being made to the DSC fabrication details, including changes to the confinement boundary welding details,
changes to various DSC component dimensions and tolerances, designation of consumable materials to be used during DSC
fabrication, changes to the shicld plug lifting post detail, and identification of certain leak testing requirements. The DSC
design documents are also being updated to identify Transnuclear West Inc. as the new patent holder of the NUHOMS-24P
system design, and to clarify certain DSC component names. The DSC modifications and document changes are to be
implemented beginning with Calvert Cliffs DSC No. R025.

Proposed changes to the Calvert Cliffs ISFSI USAR include the following;

¢  Addition of a description of the modificd DSC Internal Basket Assembly design. The USAR change will specifically
describe the elimination of the Guide Sleeve Clip Angle to Botiom Spacer Disk welded attachments, addition of the
Guide Sleeve Extraction Stops, and addition of notched openings to the bottom ends of the Guide Sleeve.

*  The licensing basis allowable stress criteria for the design of the DSC will be added to the USAR for completeness.
The licensing basis allowable stresses are based on ASME Section III Division § permissible stresses using the worst
thermal conditions reported in the Topical Report.

¢  Clarify that the existing DSC component stress tables are not applicable for modified DSCs beginning with R0235, the

tabulated stresses are for information only, and that any calculated DSC stresses must remain within the licensing basis

allowable stress criteria.

Reference to the modified DSC supporting analyses will be added.

Transnuclear West Inc. will be identified as the new owner of the NUROMS-24P patent,

Consistent terminology for the DSC Siphon and Vent Port components will be provided.

The Calvert Cliffs NUHOMS-24P DSC design drawings will be revised to reflect the modified DSC design,

Reason For Activity:

An independent assessment of the NUHOMS-24P system design determined that the DSC Internal Basket Assembly may
not perform as intended during a design basis cask drop accident. Specifically, the clip angle attachments between the
Guide Sleeves and the Bottom Spacer Disk could fail in bending and push against the wall of the Guide Sleeves. In some
cases the resulting Guide Sleeve deformation could eliminate the clearance between the Guide Sleeve and the spent nuclear
fuel assembly. This interference would necessitate the use of additional force to extract the fuel assembly during post
accident recovery operations. This condition, although tolerable, is undesirable. The modified DSC Internal Basket
Assembly eliminaies use of the Guide Sleeve Clip Angle attachments in order to alleviate this type of local Guide Sleeve
deformation. Guide Sleeve Extraction Stops are to be added so that in the unlikely event that a fuel assembly does become
stuck, the Guide Sleeve will not be withdrawn together with the fuel assembly. The removal of the Guide Sleeve Clip
Angles will allow the Guide Sleeves to rest flush on the DSC Bottom Inner Cover Plate. Therefore, the bottoms of the Guide
Sleeves will be notched out in order to facilitate DSC draining and drying operations.

Other DSC design changes are deemed to be improvements based an Transnuclear West Inc. design review issues and
lessons learned. The changes to the DSC confinement boundary welds are intended to minimize base metal distortion, ease
fabrication, and improve ALARA exposure during field welding operations. DSC dimension and tolerance changes are
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being implemented to reflect Transnuclear West Inc. tolerance standards, to ensure consistency with the Topical Report
design, to ensure that minimum design shielding requirements will be maintained, and to fulfill structural engineering
cvaluation recommendations. The Top Shield Plug Lifting Post detail is being revised to improve fabrication.
Incorporation of material and testing information in the DSC fabrication drawings is for clarification of fabrication
requircments.

Activity Summary:

The modifications to the Calvert Cliffs NUHOMS-24P DSC Internal Basket Assembly that are intended to alleviate local
Guide Sleeve deformation during a design basis cask drop accident, and the various other DSC design and fabrication detail
improvements, implemented under this activity, do not result in an Unreviewed Safety Question (USQ). The probability of
occurrence of a malfunction of equipment important to safety will not be increased by this activity because the DSC
modifications have been fully analyzed in a manner consistent with USAR design criteria, and the results of the analyses
were determined to comply with the applicable USAR structural specifications and SER acceptance conditions, The DSC
modifications will not increase the probability of occurrence of any analyzed accident. The consequences of an accident
wiil not be increased because radiological shielding is not adversely affected by this modification, criticality control is
assured, fuel rod integrity is assured, and the retrieval capability of an intact fuel assembly is assured. The new Guide
Sieeve Extraction Stops and the change in the behavior of existing DSC components have been evaluated, and it has been
determined that the changes are clearly beneficial, the critical functions of the DSC wil not be adversely impacted, and that
an accident or malfunction of a different type than any evaluated previously in the SAR is not created by the changes. The
DSC modifications do not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification. The
DSC modifications do not involve a change in DSC loading operations, and do not adversely impact DSC confinement
integrity, shielding features, criticality control, or fuel retrievability, and therefore, will not result in any increase in
occupational dose. Finally, this activity does not involve an Unreviewed Environmental Impact.
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ISFSI - Evaluation of Loaded DSCs With Unanalyzed Clips

Proposed Activity:

The proposed activity consists of making changes to the ISFSI USAR [Ref. 1]. The changes are based on
revision to Calculation CA04132 [Ref. 2], which was prepared to evaluate the impact of alternate
configurations of clip angle attachments employed in the internal basket assembly of Dry Shielded
Canisters (DSCs) R001 through R007, and R010 through R017. (The balance of DSCs R001 through
R024 were evaluated in revision 0 of the calculation, and were the subject of SE00133 [Ref. 6]). The

subject DSCs are already loaded with fuel assemblies, and are not available for direct measurement of
clip angle attachments.

This proposed activity addresses only the DSCs listed above. DSCs R025 and beyond are not affected by
this activity due to their new design configuration.

Clip angle attachment arrangements for the subject assemblies are documented in Reference 3, and
consist of the following unanalyzed configurations:

* DSCs R001 and R002 utilize tab style clips, in lieu of using clip angles, which were cut from the
guide sleeve walils.

* DSCs R003, R004, and RO0S have no QA documentation available for the clip angle size
measurement.

¢ DSCRO10 utilizes clip angles that are 0.59 inch wide, as opposed to the 0.56 inch that was analyzed
previously in revision 0 of Calculation CA04132.

¢ DSCs R006, RO07, and RO11 through R017 utilize clip angles with a maximum documented size of
0.56 inch, which was previously analyzed and found to be acceptable.

Appendix L of Reference 2 analyzes the previously unanalyzed configurations. It evaluates the tab style
clips of RO0T and R002, and a clip angle with a maximum size of 0.625 inch, which is slightly larger than
the nominal clip angle size of 0.5 inch plus the maximum tolerance of 0.12 inch [Ref. 4]. This size

should envelop clip angle sizes of DSCs R003, R004, R005, and RO10, as evident from the tolerances
allowed in their design.

The changes being made to the ISFSI USAR consist of the following:
1. Section 8.2.5.2 is being revised to add a note referring to the revised calculation.
2. Tables 8.2-6 and 8.2-10 are being revised to incorporate the new stress values.

3. Section 8.4 is being revised to update Reference 8.23.

Background

The Independent Spent Fuel Storage Installation (ISFSI) at the Calvert Cliffs Nuclear Power Plant
(CCNPP) stores DSCs, each of which hold twenty-four old spent fuel assemblies. Each DSC contains an
internal basket assembly, which includes twenty-four stainless steel gnide sleeves (one for each spent fuel
assembly), nine perforated carbon or stainless steel spacer discs, and four stainless steel support rods.

The nine spacer discs are spaced out along the length of the DSC at locations that approximately coincide
with the spent fuel assembly’s eight spacer grids and single lower retention grid. The spacer discs are not
structurally attached to the DSC shell walls or inner cover plates. The guide sleeves traverse the length of
the DSC cavity through openings in the nine spacer discs. The support rods are used to maintain the
spacer disc locations. The support rods traverse the length of the DSC cavity through the nine spacer
discs, and are structurally welded to the spacer discs. The guide sleeves are attached only to the bottom

EN-1-102, Revision 5 enforms\1-102-03.dot
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ISFSI ~ Evaluation of Loaded DSCs With Unanalyzed Clips

spacer disc by four metal clips each, which are welded to the guide sleeves and the bottom side of the
bottom spacer disc. These metal clips are the subject of this evaluation. The purpose of the clips is to
restrain the guide sleeves, which house the fuel assembly, during DSC transport, and during loading and

unloading operations. The clip angle attachments also counteract withdrawal forces in the event of a
stuck fuel assembly.

Metal clips for DSCs R008, R009, and R018 through R024 were evaluated earlier in revision 0 of
Reference 2, and Reference 6. The evaluation was based on a maximum clip angle size of 0.56-inch
(both width and each of the sides). It was determined that, in a vertical top-end drop, the clips would
break at a deceleration of 58g (worst case). The clip angles would flatten out before yielding, and would
thus pinch the guide sleeves and the fuel assemblies. The fuel assemblies would still be retrievable intact
but would require a pull of 300 Ibs. in addition to their weight.

>

The behavior of clip angles after a vertical drop of the DSC was determined through a test [Ref, 7). The
test verified that the clip angles bend and pinch the guide sleeves and fuel assemblies. The additional pull
needed to retrieve a fuel assembly was determined to be 100 Ibs. Therefore, the calculated value of the
pull force is conservative.

New Analysis

The tab style clips and larger size clip angles analyzed might not break at the previously analyzed
deceleration of 58g. Conservatively, it was assumed that they would not break even up to the licensing
basis deceleration of 75g. This would exert higher loads on the internal basket assembly components. In
addition, the larger size clips would result in a deeper pinching of the fuel assemblies. The behavior of
the tab style clips under drop conditions was also analyzed separately.

It was determined for a vertical top-end drop, with the larger size clip angles, that the stresses developed
in spacer discs, support rods, and the welds between them would increase but would remain below the
allowable values. The fuel assemblies would be pinched deeper, but the fuel rods would not be affected
because they are not located in the arca where the pinching would occur. The fuel assemblies would
remain retrievable intact, with the additional pull needed to be at 297.6 Ibs.

(Note: The additional pull needed to retrieve a fuel assembly was determined to be smaller with a larger
clip angle size. This is due to the larger cantilever effect that the longer clip angle offered to the force
required to bend it back. It would appear then that the conservative assumption on clip angle size would
be to make it the smallest necessary to cause pinching. Therefore, the most conservative clip angle size
would be equal to the minimum gap between the guide sleeve and the fuel assembly, which is 0.26 inch

(1/2 0£ 0.521) [Ref. 10]. For this clip angle size the additional pull needed to retrieve a fuel assembly is
determined by ratioing to be 311.1 Ibs.)

The maximum weight of a spent fuel assembly under water is 1188 Ibs. [Ref. 15]. Therefore the total
maximum force required to pull out the pinched assembly will be (1188+311 .1) 1499.1 1bs. Per
Reference 13, the Fuel Handling Machine overload setpoint is 1400 1bs., which will not be sufficient to
retrieve the heaviest pinched assembly. However, the 1400 Ibs. setpoint is based on the maximum safe
force that could be applied to fuel assembly spacer grids. In case of a pinched assembly within a guide
sleeve, no load will be applied to the spacer grids. Per Reference 16, the limiting force in this case could
be as high as 3000 Ibs., but should be applied in increments of 500 Ibs. as necessary. Therefore, even
though the Fuel Handling Machine setpoint may be exceeded, the machine can be cranked manually to
retrieve the pinched assembly. -Presedure O e ee ise i pfe-steps

~required-for-this-scenario——%—

£l Sk 1} a O . 0e e AR ralhbaTatato

%ﬁ&f “oo
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The tab type clip angle arrangement was also analyzed for a vertical drop load of 75g. The tab failure
mechanism was bulging of the tabs inwards towards the fuel assemblies. The amount of bulging was
calculated to be 0.01 inch, which is less than the gap size of 0.26 inch. Therefore, no fuel assembly

pinching would occur. The stresses developed in the inner basket assembly components were also
calculated to be within the allowables.

Reason for Activity:

This activity is being carried out in part to resolve Issue Report IR3-005-206 [Ref. 5]. The Issue Report
was written to address the alternate clip angle arrangements found in DSCs R001 through R007, and
RO10 through R017, as described above.

The design of the DSC is intended to ensure that the worst case postulated cask drop accident will not
result in deformation of the DSC Internal Basket Assembly to such a degree that post-accident retrieval of
intact fuel assemblies is not assured or that fuel rod integrity is compromised.

Technical Specifications Section 2.3, “Transfer Cask”, states that the transfer cask lifting height, with a
non-single-failure-proof lifting device, shall not exceed 80 inches. The Technical Specification also
states that for drops greater than 15 inches the DSC will be returned to the spent fuel pool and be visually
inspected. Therefore, retrievability of fuel from the DSC needs to be demonstrated.

Function(s) of affected SSC:

The affected systems, structures and components (SSCs) are DSCs R001 through R007 and R010
through R017, and spent fuel assemblies. The DSCs consist of the outer canister and the internal basket
assembly, which are classified as important-to-safety per 10 CFR 72. The sub-components of the internal
basket assemblies include the Spacer Discs, Support Rods, Guide Sleeves, and clip angle attachments.
Changes in the clip angle attachments impact only the internal basket assembly, and not the outer canister

of the DSC, because none of the internal basket assembly components are structurally attached to the
outer canister.

The DSC provides containment, shiclding, criticality control, configuration control related to fuel
retrievability, structural support, and thermal safety functions during loading operations, transfer
operations, and storage. It is designed to remain intact under all accident conditions identified in the
ISFSI'USAR with no loss of function. Specific design functions of the DSC include the following:

1. Confinement - The DSC design provides mechanical confinement of the stored fuel assemblies to
prevent the dispersion of particulate or gaseous radionuclides from the fuel, and to maintain an inert
atmosphere of helium around the fuel. The primary function of the DSC is to provide confinement of
the spent nuclear fuel. This is achieved by the stainless steel shell and two inner cover plates (top and
bottom ends) which are welded to the shell assembly. There are also outer cover plates (top and
bottom) to further assure containment integrity. The DCS confinement boundary also is designed to
retain helium cover gas inside the DSC in order to prevent corrosion of the fuel cladding and
formation of expansive oxides in the fuel itself during storage. The confinement function is achieved

by the outer canister portion of the DSC only, and hence is not affected by changes in the clip angle
attachments,

2. Criticality Control - The DSC design provides for sub-criticality during the wet loading, DSC drying,
and interim storage operations. This is accomplished by a combination of mechanical separation of

the fuel assemblies by the internal basket assembly and neutron absorption in the steel guide sleeve - -
material.
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3. Fuel Support and Configuration Control - The DSC internal basket assembly provides support for the
spent fuel assemblies during normal operations. The DSC also provides configuration control related
to post accident recovery of spent nuclear fuel. The DSC is designed so that the worst-case
postulated accidents, including a cask drop, will not result in deformation of the Internal Basket
Assembly or the DSC shell to such a degree that retrieval of intact fuel assembilies is not assured.
The structural characteristics of the Transfer Cask (TC) and the DSC limit the deceleration loads on
the fuel assemblies so that their integrity is assured in the worst-case drop accident,

4. Shielding - The DSC materials provide gamma radiation shielding. The DSC provides gamma
shielding at its ends by the use of lead shield plugs. These provide ALARA dose rates at the top of
the canister during drying and sealing operations and at the bottom for minimizing dose rates during
DSC loading into the Horizontal Storage Module (HSM) and at the HSM door during storage. The

shielding function is achieved by the outer canister portion of the DSC only, and hence is not affected
by changes in the clip angle attachments.

5. Thermal - Decay heat is removed by thermal radiation and conduction from the DSC to the TC, and
by thermal radiation and conduction and convection from the DSC to the HSM. The DSC maintains
the helium cover gas, which is required for corrosion control. This cover gas improves the thermal
performance of the DSC. The decay heat removal function is achieved by the outer canister portion
of the DSC only, and hence is not affected by changes in the clip angle attachments,

Internal Basket Assembly - The functions of the internal basket assembly structures, systems and
components are as follows:

1. Guide Sleeves - The guide sleeves establish storage compartments for 24 spent fuel assemblies
within the DSC. The tops of the guide sleeves are flared to assist fuel handling operators in guiding
the spent fuel assemblies into the sleeves. The guide sleeves are suspended approximately 1/2 inch by
the clip angle attachments. This allows for DSC blowdown and drying via the DSC siphon port.

2. Spacer Discs — The spacer discs work together with the guide sleeves to maintain geometric
separation of the fuel assemblies. The spacer discs support the weight of the guide sleeves, support
rods and the spent nuclear fuel when the DSC is in a horizontal orientation.

3. Clip Angle Attachments (Angles / Tabs) - The DSC internal basket assembly includes metal clip
angle attachments or tab style clips, which are welded to the guide sleeves and the bottom spacer
disc. The clips are designed as a fabrication convenience to restrain the guide sleeves during
unloaded DSC transport, and during loading and unloading operations (fuel assembly insertion /

extraction). The clip angle attachments also counteract withdrawal forces in the event of a stuck fuel
assembly.

4. Support Rods — The support rods maintain the spacer disk location along the length of the DSC.

They carry the weight of the guide sleeves, the clip angle attachments, and the spacer discs when the
DSC is in a vertical orientation.

5. Fuel Assembly - The fuel assembly consists of 176 fuel and poison rods, 5 guide tubes, 5 guide tube
sleeves, 8 fuel rod spacer grids, upper and lower end fittings, lower retention grid, and a hold-down
device. The guide tubes, spacer grids, and end fittings form the structural frame of the assembly.
The fuel rod spacer grids maintain the fuel rod pitch over the length of the assembly. The grid
provides positive side restraint to the fuel rod but only frictional restraint axially. The spacer grids
are the widest part on a fuel assembly. The four outer guide tubes are mechanically attached to the
end fittings and the spacer grids are welded to all five guide tubes. The upper end fitting attaches to
the guide tubes to serve as an aligning and lifting device for each fuel assembly. The resistance force
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is developed by the pinching of the guide sleeve on the lower end fitting. The force to overcome the
resistance is transmitted from the upper end fitting through the guide tubes and then to the lower end
fitting. No stress is applied to the fuel rods and therefore, pinching of the fuel assembly will not
cause rupture of the fuel cladding,

ISFSI USAR Revision No.: 8

ISFSI USAR Sections Reviewed:

The main chapters reviewed were 3, 4, 5, 7, and 8. The key Sections reviewed are listed as

follows:
3341 Control Methods for Prevention of Criticality
4212 Dry Shielded Canister (Structural Specifications)
4232 Dry Shielded Canister Description
4.7.3 Individual Unit Description
5.1.1.2 Fuel Loading
5.1.19 Removal of Fuel from the Dry Shielded Canister
8.1.1.2 Dry Shielded Canister Analysis
3.1.13 Dry Shielded Canister Internal Basket Analysis
8232 Accident Analysis
8.2.5 Cask Drop
82.12 Load Combinations

Table 3.6-3 Summary of Design Criteria for Accident Conditions

Table 8.1-3 Maximum Dry Shielded Canister Stresses for Normal Loads

Table 8.1-4  Maximum Dry Shielded Canister Stresses for Off-Normal Loads

Table 8.2-1 NUHOMS-24P Accident Loading Identification

Table 8.2-6 Maximum Dry Shielded Canister Stresses for Drop Accident Loads

Table 8.2-8  Dry Shielded Canister Enveloping Load Combination Results for
Normal and Off-Normal Loads _

Table 8.2-9 Dry Shielded Canister Enveloping Load Combination Results for
Accident Loads, ASME Service Level C

Table 8.2-10  Dry Shielded Canister Enveloping Load Combination Results for
Accident Loads, ASME Service Level D

Appendix A Q: 3.0-2, Load Combination and Design Criteria
Appendix A Q: BGE001.0203 and Computer Run BPLRWZ, Spacer Disk Analysis

Tech Spec Bases Amendment/Rev No.: 2

Calvert Cliffs Independent Spent Fuel Storage Installation Technical Specifications, Appendix A to
Materials License No. SNM-2505, Amendment 2, June 30, 2000

Tech Spec Bases Reviewed:
23 Transfer Cask (TC)
3/4.1 Fuel to be Stored at ISFSI
5.0 Design Features
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Complete for 50.59 and 72.48:
1. The probability of occurrence or the consequences of an accident or malfunction of

equipment important to safety previously evaluated in the SAR is not increased.

[ ]YES [XINO May the probability of occurrence of a malfunction of equipment
important to safety previously evaluated in the SAR be increased?

Probability of Malfunction:

The proposed activity consists of evaluating alternate clip angle attachments found in DSCs R001
through R007, and RO10 through RO17, and revising the stress values applicable to these arrangements.
The alternate clip angle attachments consist of clip angles that are larger than those previously analyzed,
or tab style attachments that were cut from the guide sleeve walls. The SSCs affected by this activity
consist of DSCs and spent fuel assemblies. In the DSCs, the affected sub-components consist of those

that belong to the internal basket assembly, namely the guide sleeves, spacer discs, support rods and the -
clip angle attachment themselves.

The alternate clip angle arrangements were analyzed for drop accident at the licensing basis value of 75g.
The larger clip angles caused pinching of the fuel assemblies, and led to larger stresses in the internal
basket assembly sub-components. The pinching was found not to impact the fuel rods, because the
pinching would occur at the bottom grid, below where the fuel rods are located. Further, the pull force
required to retrieve the fuel assemblies was found to be such that the fuel handling machine would be
able to handle it within its operating setpoint. The stress values in the spacer discs and the support rods
were found to remain within the code allowables. Analysis of neither the tab style clip angle attachments
showed that neither pinching of the fuel assemblies occurred nor the stresses increased.

Therefore, the probability of malfunction of equipment important to safety will not be increased.

[ YES NO May the consequences of a malfunction of equipment important to
safety previously evaluated in the SAR be increased?

Consequences of Malfunction:

The proposed activity will not lead to breaching of the DSC barrier, or the loss of shielding, so that

consequences of malfunction of equipment important to safety, namely the radiation dose to operators or
radiation releases from ISFSI will not increase.

USAR Section 3.3.4.1 states that criticality control is assured by the physical properties and history of the
fuel, mechanical control of the assembly locations in the DSC basket, neutron absorption of the materials
of the basket, Calvert Cliffs administrative controls over fuel identification and handling, and the
presence of soluble boron in the fuel pool for wet operations. USAR Section 3.3.4.1 concludes that in the
event of a cask end drop, introduction of a moderator would be necessary to cause a criticality concern. A
loss of DSC structural integrity would be necessary to allow the introduction of a moderator. Analysis

has determined that tabs and nominal and larger size clip angles will not affect DSC structural integrity.
Therefore, this activity will not affect criticality control.
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[ ] YES NO May the probability of occurrence of an accident previously evaluated in
the SAR be increased?

Probability of Accident:

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the SAR. They
consist of loss of shielding, external missiles, earthquake, flood, cask drop, lightning, blockage of air
inlets and outlets, DSC leakage, DSC overpressurization, and forest fire. Of these accidents, only the
cask drop accident and earthquake incidents are impacted by this activity. The earthquake scenario is
bounded by the cask drop accident, as the acceleration postulated in a design basis earthquake is 1.5g,
which is much smaller than the acceleration in the drop accident of 75g. However, the probability of

occurrence of cask drop, or any other accident is not increased by the use of alternate clip angle
attachments.

There is no change to the design or operation of the NUHOMS system caused by this activity. This
activity does not modify the external configuration of the DSC envelope. The interface between the DSC
and the HSM during ISFSI operations and interim storage of the DSC remains unaffected. Therefore, the

probability of occurrence of an accident involving loss of HSM air outlet shielding, or blockage of HSM
air inlets and outlets will not increase.

Pressurization of the DSC due to fuel cladding failure is an accident scenario identified in USAR Section
8.2.9. The limiting DSC pressurization accident event is a rupture of fuel cladding together with
blockage of the HSM vents. As stated above, the probability of occurrence of an accident involving
blockage of HSM air inlets and outlets will not increase due to this activity. The compression of the fuel
assembly occurs at the lower end fitting. The lower retention grid, which houses the fuel rods next to the

lower end fitting, is smaller than the lower end fitting. Therefore, the fuel cladding is not impacted and
fuel rod integrity is maintained.

DSC leakage is an accident scenario described in USAR Section 8.2.8. The USAR indicates that there are
no credible events that would initiate this type of accident. As stated in the preceding paragraphs, the
probability of an accident that would lead to cladding failure is not increased by this activity. This

activity does not affect the design of the DSC pressure boundary and therefore does not increase the
probability of DSC leakage.

[ ]YES NO  May the consequences of an accident previously evaluated in the SAR be
increased?

Consequences of Accident:

The proposed activity, namely analysis and validation of as-built clip angle configurations, will impact
the cask drop accident and earthquake incident, as stated above.

The consequences of the cask drop accident with the as-built clip angle configuration were evaluated in
Appendix L of Reference 2. The impact on critical safety functions is discussed below. The critical
functions affected will be configuration and criticality controls, and confinement. Other critical functions
such as shielding and thermal safety are not affected by the clip angle configuration.
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Criticality Control: The structural integrity of the fuel assembly was evaluated in Reference 9. The
deceleration value used for a drop was 75g, which covers the deceleration imposed on the fuel assembly

because of the alternate clip angle configuration. The fuel integrity evaluation is the subject of another
safety evaluation, SE00154 {Ref. 18],

Configuration Control: Configuration of fuel assemblies within the DSC needs to be maintained such that
the assemblies remain retrievable. The larger size clip angles would bend and pinch the fuel assembly, in
the event of a cask top drop accident. It would cause an increase in the extraction force needed to retrieve
the fuel assembly. The Fuel Handling Machine is capable of exerting the extra force, although its
setpoint would have to be exceeded per the procedure. With the tab style clips, a gap would remain
between the guide sleeve and the fuel assembly after a cask drop accident, and hence the fuel assembly
retrievability is not affected.

Confinement: The larger size clip angles are anticipated to bend and pinch the fuel assembly at the lower
end fitting. The pinching, therefore, will not cause rupture of the fuel cladding. Therefore, the fuel rods
would not be damaged, and the radioactive fission products would remain confined.

Shielding: The DSC Internal Basket Assembly is not credited with augmenting the radiation shielding
properties of the DSC, and there is no direct interface between the Internal Basket Assembly

Components, and the DSC shielding materials. Therefore, there is no impact on the DSC shielding due to
this activity.

Thermal Control: The parameters affecting the thermal analysis, such as heat generation or transfer

capabilities are not impacted by the proposed activity. Therefore, there is no impact on the DSC thermal
control due to this activity.

2, The possibility for an accident or malfunction of a different type than any evaluated
previously in the SAR is not created.

[ ]YES [XINO May the possibility of a malfunction of a different type than any
previously evaluated in the SAR be created?

Possibility of New Malfunction:

The proposed activity examines the malfunction of DSC clip angle attachments following a vertical drop.
The malfunction consists of bending of the clips, leading to the pinching of the fuel assemblies as
discussed earlier. This malfunction was addressed in Revision 8 of the USAR, and safety evaluation
SEQ0133 [Ref. 6]. The difference in this activity is that the clips are assumed not to break up to 75g,
whereas the earlier evaluation established that the clips would fail at about 58g. This difference,
however, does not cause a different type of malfunction. The clip angles/tabs bend or deform so as to
close the gap between the guide sleeves and the spent fuel assemblies. The clip angles pinch the fuel

assemblies at the bottom grid location. Fuel rods are not damaged, however, because they are not located
there.

The other impacted SSCs, namely the spacer discs and support rods continue to function as per their
design. They continue to provide the structural support to maintain the fuel assembly configuration
within the DSC, and keep the fuel assemblies retrievable. The possibility of a maltfunction of a different
type than any previously evaluated is not created.

EN-1-102, Revision 5 enforms\1-102-03.dot




SAFETY EVALUATION FORM

Page 10 of 13

| ACTIVITY: ES199800308 | 50.59 Log No.: N/A | 72.48 Log No.: SE00146
ISFSI - Evaluation of Loaded DSCs With Unanalyzed Clips

] YES NO May the possibility of an accident of a different type than any previously
evaluated in the SAR be created?

Possibility of New Accident:

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the USAR, and
have been discussed previously. Reanalysis of the clips’ interaction with the guide sleeve showed slight
increases in the stress level in the DSC during a top drop accident. However, since there is no change to
the design or operation of the NUHOMS system caused by this activity, the possibility of an accident of a
different type than any previously evaluated in the SAR will not be created.

Complete for 50.59 and 72.48:

3. The margin of safety as defined in the basis for any Technical Specification is not reduced.

[JYES NO  Will the margin of safety as defined in the basis for any Technical
Specification be reduced?

Tech Spec Bases: 23

Discussion of why the margin of safety is not reduced:

Technical Specification Section 2.3, “Transfer Cask”, states that the transfer cask lifting height with a
non-single-failure-proof lifting device shall not exceed 80 inches, since analyses performed for the DSC
and transfer cask confirm that drops of 80 inches could be sustained without unacceptable damage or
without decreasing margins of safety. In addition, the technical specification also states that for drops
greater than 15 inches the DSC will be returned to the spent fuel pool and be visually inspected, therefore,
requiring retrievability of fuel from the DSC for any drop.

Analysis has demonstrated that the clip angles will deform during a top drop accident and cause the guide
sleeve to become deformed, reducing the gap between the guide sleeve and the fuel assembly to the point
that the guide sleeve pinches the fuel assembly lower end fitting. However, the extraction force

calculated to retrieve the fuel assembly is within the capacity of the spent fuel handling equipment,
therefore, fuel retrievability can still be assured.

The compression of the guide sleeve on the fuel occurs on the lower end fitting and does not come in
contact with the fuel rods, therefore, fuel cladding is unaffected. Stresses to pull the fuel assembly are
transmitted through the fuel assembly structure and not the fuel rods.

The results of Calculation CA04132 for the tab style clips showed stresses that are below the allowables.
Also, a gap remained between the guide sleeve and the fuel assembly. Therefore, no pinched condition

exists between the fuel assembly and the guide sleeve during a top drop accident in DSCs with tab style
clips.

The margin of safety is the difference between the appropriate allowable stress value and the material
equivalent failure stress. Reference 2 concluded that the computed stress levels are below the allowable
stress. The analysis demonstrated that there would be no unacceptable damage to the DSC.
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Therefore, since the fuel assembly can still be retrieved after a top drop accident, computed stresses

remain below the allowables, and there is no impact to the integrity of the fuel rods, the margin of safety
is not reduced.

Complete for 72.48:

[1YES NO Will the proposed activity involve a significant increase in occupational
dose?

A significant increase in occupational dose:

The radiation protection design and operation of the NUHOMS-24P dry cask storage system is not
changed by this proposed activity. The reanalysis of the clips in the DSC Internal Basket Assembly does
not reduce the integrity of the confinement boundary, and the radioactive shielding elements (i.e., the
shield plugs) are not affected. Retrievability of fuel following a drop is still assured. The larger size clip
angles would pinch the fuel assembly, but the fuel rods would not be damaged. Occupational dose
associated with post DSC accident recovery is not addressed in the Calvert Cliffs ISFSI USAR. Because
none of these atiributes are changed, the occupational doses summarized in USAR Table 7.4-1 are not
affected by this activity. Therefore, no occupational doses are increased.

[]YES NO  Will the proposed activity involve a significant unreviewed
environmental impact?

A significant unreviewed environmental impact:

The NUHOMS-24P dry cask storage system confinement and radiological shielding functions are not
reduced by this activity. The DSCs containing the tabs and clip angles, both nominal and larger, have

been evaluated to ensure stresses will remain within allowable limits under the most severe postulated
drop accident conditions.

This activity does not affect any area of the plant site previously undisturbed for the ISFSI, and does not
cause any reason for revision to the ISFSI Updated Environmental Report. This activity does not affect
the environmental conditions associated with the ISFSI. Therefore, this activity does not involve an
unreviewed environmental impact.
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Summary: (For NRC Report, provide a brief overview)

Proposed Activity: The proposed activity consists of making changes to the ISFSI USAR, in order to
account for the impact of alternate configurations of clip angle attachments. The alternate configurations
were employed in Dry Shielded Canisters (DSCs) R001 through R007, and RO10 through R017. These
configurations consisted of tab style clips that were cut from the guide sleeve walls (in licu of clip
angles), and clip angles of sizes larger than those previously analyzed.

The changes being made to the ISFSI USAR consist of providing reference to the new analysis, and
incorporating its results.

Reason for Activity: This activity is being carried out in part to address the alternate clip angle
attachments found in DSCs, as described above in the Proposed Activity.

One of the functions of the clip angle attachment is to break on 2 vertical top-end cask drop to prevent
overstressing of internal basket of the DSCs. The concern with the alternate clip angle attachment
arrangements is that the attachments may not break at the deceleration value previously determined,
thereby transmitting larger loads to the DSC components. In addition, the larger size clips would result in
a deeper pinching of the fuel assemblies, which may affect the fuel assembly retrievability.

Technical Specification Section 2.3, “Transfer Cask”, states that the transfer cask lifting height with a
non-single-failure-proof lifting device shall not exceed 80 inches. The technical specification also states
that for drops greater than 15 inches the DSC will be returned to the spent fuel pool and be visually
inspected. Therefore, retrievability of fuel from the DSC following a drop needs to be demonstrated

Activity Summary: A new analysis was performed assuming that the clip angle attachments would not
break up to the licensing basis deceleration of 75g. This would exert higher loads on the internal basket

assembly components. The behavior of the tab style clips under drop conditions was also analyzed
separately.

It was determined for a vertical top-end drop that, with the larger size clip angles the stresses developed
in spacer discs, support rods, and the welds between them would increase but would remain below the
allowable values. The fuel assemblies would be pinched deeper, but the fuel rods would not be affected
because they are not located in the area where the pinching would occur, namely the lower end fitting.
The fuel assemblies intact retrievable would require an additional pull force of approximately 300 Ibs.,
which the Fuel Handling Machine is capable of exerting.

The tab type clip arrangement was also analyzed for a vertical top-end drop load of 75g. The tab failure
mechanism was bulging of the tabs inwards towards the fuel assemblies. The amount of buiging was
calculated to be less than the gap between the guide sleeve and the fuel assembly. Therefore, no fuel

assembly pinching would occur. The stresses developed in the inner basket assembly components were
also calculated to be within the allowables.

USQ Determination: This activity was evaluated against the criteria of 10CFR72.48(2)(2), such as the
probability of occurrence or the consequences of an accident or the malfunction of equipment important
to safety, and it was concluded that it does not involve an unreviewed safety question (USQ).
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Proposed Activity:

The proposed activity consists of making changes to the ISFSI USAR [Refs. 1 and 2]. The changes are
based on Calculation CA04132 [Ref. 3], which was prepared, in part, to evaluate the misalignment of
some of the fuel assembly spacer grids in relation to the spacer discs provided within the Dry Shielded
Canisters (DSCs) R001 through R024. The USAR Section 1.3.1.1 states that the DSC spacer disks are
"at intervals corresponding to the fuel assembly spacer grids". This was found not to be the case for a
few of the spacer grids of fuel assemblies from batches 1/2 D/E/F/G/H, 1J, 2A, 2B and 2C.

Misalignment was found in fuel assembly lower end fittings (LEFs) and the DSC bottom spacer discs;
and in fuel assembly eighth zircalloy grids and the DSC eighth spacer discs. The worst case
misalignment consisted of

 the mid-plane of the LEF flow plate (load bearing surface) being 0.9742 inch lower than the bottom
surface of the bottom spacer disc, and

* the bottom of eighth zircalloy grid being 1.1017 inches lower than the DSC eighth spacer disc.

Section 4.7 of Reference 3 evaluated the consequences of misalignment of grids. Horizontal drop of the
transfer cask (TC) was considered a limiting case because of the geometry. Because of misalignment, the
most vulnerable DSC component would be the guide sleeve.

The changes being made to the ISFSI UFSAR consist of revisions to Sections 1.3.1.1 and 8.2.5.2 to add
statements regarding the misalignment of grids of fuel assemblies and DSCs, and its analysis.

Stress values reported in Tables 8.2-6 and 8.2-10 envelope the stresses from misalignment configuration,
therefore no changes are necessary.

Background

The Independent Spent Fuel Storage Installation (ISFSI) at the Calvert Cliffs Nuclear Power Plant
(CCNPP) stores DSCs, each of which hold twenty-four old spent fuel assemblies. Bach DSC contains an
internal basket assembly, which includes twenty-four stainless steel guide sleeves (one for each spent fuel
assembly), nine perforated carbon or stainless steel spacer discs, and four stainless steel support rods.

The nine spacer discs are spaced out along the length of the DSC at locations that approximately coincide
with the spent fuel assembly’s eight spacer grids and single lower retention grid. The spacer discs are not
structurally attached to the DSC shell walls or inner cover plates. The guide sleeves traverse the length of
the DSC cavity through openings in the nine spacer discs. The support rods are used to maintain the
spacer disc locations. The support rods traverse the length of the DSC cavity through the nine spacer

discs, and are structurally welded to the spacer discs. The guide sleeves are attached only to the bottom
support disc.

The DSC spacer discs, which are spaced so as to coincide with the fuel assembly's spacer grid plates,
serve to provide rigid supports to the fuel assembly. When the DSC is in the horizontal position, the fuel
assembly load is transferred through the spacer grid plates to the spacer discs. If the grid plates and the
spacer discs are not properly aligned, then the grid plate that is offset from its respective spacer disc
transfers the fuel load to the guide sleeve along its span between spacer discs. The guide sleeve, which is
made of relatively thin stainless steel plate, will be subjected to the fuel assembly weight and horizontal
drop loads. This leads to the concerns that the guide sleeve could get badly deformed or tear. In such an
instance, the fuel rods would have a long improperly supported span and could get damaged. Also, the
deformation of guide sleeve could hinder the fuel assembly retrievability.
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Fuel assembly structural integrity evaluation was performed in Reference S with a conservative
assumption, and is the subject of a separate safety evaluation. The horizontal drop evaluation was
performed assuming that the guide sleeves were rigid. This is a conservative assumption when evaluating
the spacer grids, which rest directly upon the guide sleeves, and other components of the fuel assembly.
Any deformation of the guide sleeve due to grid misalignment will tend to soften the impact of the drop
on the fuel assembly components. Therefore, the evaluation of structural integrity of the fuel assembly
itself {Ref. 5] is not adversely impacted by the misalignment of spacer grids and spacer discs.

New Analysis

A new analysis (Section 4.7 of Reference 3) was performed to determine the impacts of misalignment of
spacer discs with the spacer grid plates of the as-built fuel assemblies. The analysis focused on the guide
sleeves, which are the vulnerable components, and the horizontal drop scenario, which would be the
accident scenario with the most impact on the misaligned grids.

The guide sleeves are constructed of stainless metal plates bent into a sleeve with a square cross-section,
and stitch-welded along one edge. The welds are 2 inches long at 6 inches center-to-center distance. The
worst scenario was modeled in the analysis, which consisted of applying load to the non-welded span of -
the sleeve. The geometry analyzed covers the offsets at the LEF or the eighth zircalloy grid. The

analysis was petformed for the acceleration loads of 1g, 31g, and 75g.

It was concluded that the maximum deflection in the guide sleeve would be 0.271 inch, and the stresses
generated in the sleeve would be larger, but still bounded by the stresses from the vertical drop scenario.
The stresses would not be enough to cause any tearing of the sleeve material. Since the sleeve would not
tear, fuel assemblies would remain retrievable.

The impact of the deformed sleeve would be on the inconel retention grid, inconel perimeter skirt/spacer
grid, or the inconel perimeter skirt, depending upon the amount of offset in the alignment, but not on the
fuel rods [Ref. 4]. Therefore, the fuel rods would not be damaged by the guide sleeve.

Reason for Activity:

This activity is being carried out in part to resolve Issue Reports IR3-007-609 and IR3-007-611 [Refs. 6
and 7]. The Issue Reports were written to address the misalignment of spacer discs and fuel assembly
spacer grids. Spacer grid locations in fuel assemblies from batches 172D, 1/2E, 1/2F, 1/2G, 1/2H, 1], 2A,
2B, and 2C were found not to coincide with the corresponding DSC spacer disc locations. The worst case
misalignments consisted of the following:

¢ the mid-plane of the LEF flow plate (load bearing surface) being 0.9742 inch lower than the bottom
surface of the bottom spacer disc, and

¢ the bottom of eighth zircalloy grid being 1.1017 inches lower than the DSC eighth spacer disc.

The design of the DSC is intended to ensure that the worst case postulated cask drop accident will not
result in deformation of the DSC Internal Basket Assembly to such a degree that post-accident retrieval of
intact fuel assemblies is not assured or that fuel rod integrity is compromised.

Technical Specification section 2.3, “Transfer Cask™, states that the transfer cask lifting height with a
non-single-failure-proof lifting device shall not exceed 80 inches. The technical specification also states
that for drops greater than 15 inches the DSC will be returned to the spent fuel poo! and be visually
inspected. Therefore, retrievability of fuel from the DSC needs to be assured.
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Function(s) of affected SSC:

The affected systems, structures and components (SSCs) are DSCs and spent fuel assemblies. The DSCs
consist of the outer canister and the internal basket assembly, which are classified as important-to-safety
per 10 CFR 72. The subcomponents of the internal basket assemblies include the Spacer Discs, Support

Rods, Guide Sleeves, and clip attachments. The spacer discs are spaced so as to coincide with the fuel
assembly spacer grids.

The DSC provides containment, shielding, criticality control, configuration control related to fuel
retrievability, structural support, and thermal safety functions during loading operations, transfer
operations, and storage. It is designed to remain intact under all accident conditions identified in the
ISFSI USAR with no loss of function. Specific design functions of the DSC include the following:

1. Confinement - The DSC design provides mechanical confinement of the stored fuel assemblies to
prevent the dispersion of particulate or gaseous radionuclides from the fuel, and to maintain a barrier
of helium around the fuel. The primary function of the DSC is to provide confinement of the spent
nuclear fuel. This is achieved by the stainless steel shell and two inner cover plates (top and bottom
ends) which are welded to the shell assembly. There are also outer cover plates (top and bottom) to -
further assure containment integrity. The DCS confinement boundary also is designed to retain
helium cover gas inside the DSC in order to prevent corrosion of the fuel cladding and formation of
expansive oxides in the fuel itself during storage. The confinement function is achieved by the outer
canister portion of the DSC only, and hence is not affected by grid misalignment.

2. Criticality Control - The DSC design provides for sub-criticality during the wet loading, DSC drying,
and interim storage operations. This is accomplished by a combination of mechanical separation of

the fuel assemblies by the internal basket assembly and neutron absorption in the steel guide sleeve
material.

3. Fuel Support and Configuration Control - The DSC internal basket assembly provides support for the
spent fue] assemblies during normal operations. The DSC also provides configuration control related
to post accident recovery of spent nuclear fuel. The DSC is designed so that the worst-case
postulated accidents, including a cask drop, will not result in deformation of the Internal Basket
Assembly or the DSC shell to such a degree that retrieval of intact fuel assemblies is not assured.
The structural characteristics of the Transfer Cask (TC) and the DSC limit the deceleration loads on
the fuel assemblies so that their integrity is assured in the worst-case drop accident.

4. Shielding - The DSC materials provide gamma radiation shielding. The DSC provides gamma
shielding at its ends by the use of lead shield plugs. These provide ALARA dose rates at the top of
the canister during drying and sealing operations and at the bottom for minimizing dose rates during
DSC loading into the Horizontal Storage Module (HSM) and at the HSM door during storage. The
shielding function is achieved by the outer canister portion of the DSC only, and hence is not affected
by grid misalignment.

5. Thermal - Decay heat is removed by thermal radiation and conduction from the DSC to the TC, and
by thermal radiation and conduction and convection from the DSC to the HSM. The DSC maintains
the helium cover gas, which is required for corrosion control. This cover gas improves the thermal
performance of the DSC. The decay heat removal function is achieved by the outer canister portion
of the DSC only, and hence is not affected by grid misalignment.
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Internal Basket Assembly - The functions of the internal basket assembly structures, systems and
components are as follows:

1.

Guide Sleeves — The guide sleeves establish storage compartments for 24 spent fuel assemblies
within the DSC. The tops of the guide sleeves are flared to assist fuel handling operators in guiding
the spent fuel assemblies into the sleeves. The guide sleeves are suspended approximately 1/2 inch by
the clip attachments. This allows for DSC blowdown and drying via the DSC siphon port.

Spacer Discs — The spacer discs work together with the guide sleeves to maintain geometric
separation of the fuel assemblies. The spacer discs support the weight of the guide sleeves, support
rods and the spent nuclear fuel when the DSC is in a horizontal orientation. Because the spacer disc

Jocations coincide with the fuel assembly spacer grids, for the most part, the guide sleeve by itself
does not support the fuel assembly load.

Clip Attachments (Angles / Tabs) - The DSC internal basket assembly includes metal clip angle
attachments or tab style clips, which are welded to the guide sleeves and the bottom spacer disc. The
clips are designed as a fabrication convenience to restrain the guide sleeves during unloaded DSC
transport, and during loading and unloading operations (fuel assembly insertion / extraction). The
clip attachments also counteract withdrawal forces in the event of a stuck fuel assembly.,

Support Rods — The support rods maintain the spacer disk location along the length of the DSC.

They carry the weight of the guide sleeves, the clip angle attachments, and the spacer discs when the
DSC is in a vertical orientation.

Fuel Assembly - The fuel assembly consists of 176 fuel and poison rods, 5 guide tubes, 5 guide tube
sleeves, 8 fuel rod spacer grids, upper and lower end fittings, lower retention grid, and a hold-down
device. The guide tubes, spacer grids, and end fittings form the structural frame of the assembly.
The fuel rod spacer grids maintain the fuel rod pitch over the length of the assembly. The grid
provides positive side restraint to the fuel rod but only frictional restraint axially. The spacer grids
are the widest part on a fuel assembly. The four outer guide tubes are mechanically attached to the
end fittings and the spacer grids are welded to all five guide tubes. The upper end fitting attaches to
the guide tubes to serve as an aligning and lifting device for each fuel assembly. The spacer grids are

the widest parts of the fuel assembly, and as such they come in contact with and transfer fuel
assembly load to the guide sleeve.
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SAR Revision No.: 8
SAR Sections Reviewed:
The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed are listed as
follows:
1.3.1.1 Dry Shiclded Canister Design
3252 Dry Shielded Canister (Combined Load Criteria)
334.1 Control Methods for Prevention of Criticality
4212 Dry Shielded Canister (Structural Specifications)
4232 Dry Shielded Canister Description
5.1.1.9 Removal of Fuel from the Dry Shielded Canister
8112 Dry Shielded Canister Analysis
8.1.1.3 Dry Shielded Canister Internal Basket Analysis
8232 Accident Analysis
825 Cask Drop
82.12 Load Combinations

Table 3.6-3 Summary of Design Criteria for Accident Conditions

Table 8.1-3 Maximum Dry Shielded Canister Stresses for Normal Loads

Table 8.1-4 Maximum Dry Shielded Canister Stresses for Off-Normal Loads

Table 8.2-1 NUHOMS-24P Accident Loading Identification

Table 8.2-6 Maximum Dry Shielded Canister Stresses for Drop Accident Loads

Table 8.2-8 Dry Shielded Canister Enveloping Load Combination Results for
Normal and Off-Normal Loads

Table 8.2-9 Dry Shielded Canister Enveloping Load Combination Results for
Accident Loads, ASME Service Level C

Table 8.2-10  Dry Shielded Canister Enveloping Load Combination Results for
Accident Loads, ASME Service Level D

Appendix A Q:3.0-2, Load Combination and Design Criteria
Appendix A Q:BGE001.0203 and Computer Run BPLRWZ, Spacer Disk Analysis

Tech Spec Bases Amendment/Rev No.: 2

Calvert Cliffs Independent Spent Fuel Storage Installation Technical Specifications, Appendix A
to Materials License No. SNM-2505, Amendment 2, June 30, 2000

Tech Spec Bases Reviewed:

23 Transfer Cask (TC)
3/4.1  Fuel to be Stored at ISFSI
5.0 Design Features
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Complete for 50.59 and 72.48:
1. The probability of occurrence or the consequences of an accident or malfunction of

equipment important to safety previously evaluated in the SAR is not increased.

1 Yes [X] No May the probability of occurrence of a malfunction of equipment
important to safety previously evaluated in the SAR be increased?

Probability of Malfunction:

The proposed activity consists of evaluating misalignment of fuel assembly grids and DSC spacer discs.
Spacer grid locations in fuel assemblies from batches 1/2D, 1/2E, 1/2F, 112G, 1/2H, 1], 2A, 2B, and 2C
were found not to coincide with the corresponding DSC spacer disc locations. The worst case
misalignments consisted of the following:

* the mid-plane of the LEF flow plate (load bearing surface) being 0.9742 inch lower then the bottom
surface of the bottom spacer disc, and

¢ the bottom of eighth zircalloy grid being 1.1017 inches lower than the DSC eighth spacer disc,

The SSCs affected by this activity consist of DSCs and spent fuel assemblies. In the DSCs, the affected
subcomponents consist of the guide sleeves. Due to the misalignment, the fuel assembly load increases
stresses on the guide sleeves. No other SSCs are affected.

During the normal handling and storage of DSCs, the forces exerted are equivalent to the accelerations of
lgto 2g. Section 4.7 of Reference 3 evaluated the misalignment issue for a cask drop scenario, with
accelerations up to 75g. Results of the evaluation are discussed below under the Consequences of
Accident. Based on the results it can be safely concluded that, for a loading of 1g to 2g, the probability of

malfunction of the guide sleeves will not be increased, and therefore, the DSC and Internal Basket
Assembly will be able to perform their functions,

[] Yes No May the consequences of a malfunction of equipment important to
safety previously evaluated in the SAR be increased?

Consequences of Malfunction:

The proposed activity will lead to a deformation of guide sleeves. However, as discussed above, the

sleeve deformation is not large enough to prevent retrievability of fuel assemblies. Further, the sleeve
deformation will not cause any damage to the fuel rods.

The proposed activity will not lead to breaching of the DSC barrier, or the loss of shielding, so that

consequences of malfunction of equipment important to safety, namely the radiation dose to operators or
radiation releases from ISFSI will not increase.
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] Yes [XI No May the probability of occurrence of an accident previously

evaluated in the SAR be increased?

Probability of Accident:

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the SAR. They
consist of loss of shielding, external missiles, earthquake, flood, cask drop, lightning, blockage of air
inlets and outlets, DSC leakage, DSC overpressurization, and forest fire. Of these accidents, the cask
drop accident and the earthquake incident are impacted by this activity, related to the misalignment of
fuel assembly spacer grids and DSC spacer discs. The earthquake scenario is bounded by the cask drop
accident, as the acceleration postulated in a design basis earthquake is 1.5g, which is much smaller than

the acceleration in the drop accident of 75g. However, the probability of occurrence of cask drop, or any
other accident is not increased by this activity.

This activity has no impact on the frequency, or on the probability of occurrence of design basis external
natural events such as tornado, earthquake, or flood. Also, the proposed changes have no impact on the
frequency, or on the probability of occurrence of design basis external man-induced events that could
affect the ISFSI such as fires, or a Liquid Natural Gas (LNG) plant or pipeline spill or explosion.

Similarly, the misalignment of fuel assembly spacer grids and DSC spacer discs will have no impact on

causes or initiating events for other accidents, such as blockage of air inlets and outlets, DSC leakage, or
DSC overpressurization.

[] Yes No May the consequences of an accident previously evaluated in the
SAR be increased?

Consequences of Accident:

The proposed activity, namely validation of as-built misalignment of fuel assembly spacer grids and DSC
spacer discs, will impact the cask drop accident and earthquake incident, as stated above.

The consequences of the cask drop accident with the misaligned grids were evaluated in Section 4.7 of
Reference 3. The worst drop scenario was determined to be the horizontal drop. Deceleration rates of
31g and 75g were analyzed. The most vulnerable DSC component was the guide sleeve, which
experiences higher stresses because of misalignment. The evaluation concluded that stresses generated in
the sleeve would be larger, but still bounded by the stresses from the vertical drop scenario. The stresses
would not be enough to cause any tearing of the sleeve material. The horizontal drop would cause a
maximum deflection in the guide sleeve of 0.271 inch.

The impact on critical safety functions is discussed below. The critical functions affected will be

configuration and criticality controls, and confinement. Other critical functions such as shielding and
thermal safety are not affected by the misalignment of grids.

Criticality Control: The structural integrity of the fuel assembly was evaluated in Reference 5. The
horizontal drop evaluation was performed assuming that the guide sleeves are perfectly rigid, which is
conservative for determining the impact on the structural integrity of the fuel assembly itself. Therefore,
the fuel evaluation is not affected by the misalignment of spacer grids and spacer discs, and hence, the
criticality control function is not impacted by the misalignment of grids.
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Configuration Control: Configuration of fuel assemblies within the DSC needs to be maintained such that

the assemblies remain retrievable. Since it was determined that the guide sleeve would not tear, fuel
assemblies would remain retrievable.

Confinement: The worst case misalignment would cause a maximum deflection in the guide sleeve of
0.271 inch. The impact of the deformed sleeve would be on the inconel retention grid, inconel perimeter
skirt/spacer grid, or the inconel perimeter skirt, depending upon the amount of offset in the alignment, but
not on the fuel rods [Ref. 4]. Therefore, the fuel rods would not be damaged by the guide sleeve, and the
radioactive fission products would remain confined.

Shielding: The DSC Internal Basket Assembly is not credited with augmenting the radiation shielding
properties of the DSC, and there is no direct interface between the Internal Basket Assembly

Components, and the DSC shielding materials. Therefore, there is no impact on the DSC shielding due to
this activity.

Thermal Control: The parameters affecting the thermal analysis, such as heat generation or transfer

capabilities are not impacted by the proposed activity. Therefore, there is no impact on the DSC thermal
control due to this activity.

2. The possibility for an accident or malfunction of a different type than any evaluated
previously in the SAR is not created.

Yes L No May the pOSSibility of a malfunction of a different ty e than an
p Y
previously evaluated in the SAR be created?

Possibility of New Malfunction:

The proposed activity validates the misalignment between fuel assembly spacer grids and DSC spacer
discs. The most impacted component is the guide sleeve. The evaluation showed that the sleeve would

- experience higher stresses, but within the allowable values [Ref. 3]. Therefore, possibility of a
malfunction of a different type is not created.

The other impacted SSCs, namely the spacer discs and support rods continue to function as per their
design. They continue to provide the structural support to maintain the fuel assembly configuration
within the DSC, and keep the fuel assemblies retrievable. The possibility of a malfunction of a different
type than any previously evaluated is not created.

[] Yes No May the possibility of an accident of a different type than any
previously evaluated in the SAR be created?

Possibility of New Accident:

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the USAR, and
have been discussed previously. Reanalysis with the misaligned grids showed an increase in the stress
level in the guide sleeve during a top drop accident [Ref. 3]. However, since there is no change to the
design or operation of the NUHOMS system caused by this activity, the possibility of an accident of a
different type than any previously evaluated in the SAR will not be created.
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3. The margin of safety as defined in the basis for any Technical Specification is not reduced.

[] Yes No Will the margin of safety as defined in the basis for any Technical
Specification be reduced?

Tech Spec Bases 23
Discussion of why the margin of safety is not reduced:

Technical Specification Section 2.3, “Transfer Cask”, states that the transfer cask lifting height with a
non-single-failure-proof lifting device shall not exceed 80 inches, since analyses performed for the DSC
and transfer cask confirm that drops of 80 inches could be sustained without unacceptable damage or
without decreasing margins of safety. In addition, the technical specification also states that for drops
greater than 15 inches the DSC will be returned to the spent fuel pool and be visually inspected.

- Therefore, retrievability of fuel from the DSC needs to be demonstrated.

Analysis demonstrated that the misalignment of grids would cause the DSC guide sleeve to deform
during a horizontal drop accident, reducing the gap between the guide sleeve and the fuel assembly.
However, the amount of defilection would be less than the gap, therefore, the fuel assembly would not be

pinched. This deformation will not affect fuel assembly retrievability. Also, the fuel rods would not be
damaged from the guide sleeve deformation.

Another scenario that could affect fuel assembly retrievability would be piercing of the guide sleeve at
the lower end fitting. The analysis showed, however, that the guide sleeves would not be pierced.

The margin of safety is the difference between the allowable stress value based on ASME B&PV Code,
Section III, and the material equivalent failure stress. Reference 3 concluded that the computed stress

levels are below the allowable stresses. The analysis demonstrated that there would be no unacceptable
damage to the DSC.

Therefore, since the fuel assembly can still be retrieved after a horizontal drop accident, computed

stresses remain below the allowables, and there is no impact to the integrity of the fuel rods, the margin of
safety is not reduced.

Complete for 72.48:

[l Yes [X] No Will the proposed activity involve a significant increase in
occupational dose?

A significant increase in occupational dose:

The design and operation of the NUHOMS-24P dry cask storage system is not changed by this activity.
This activity does not reduce the integrity of the confinement boundary, and the radioactive shielding
elements are not affected. Retrievability of fuel following a design basis cask drop accident is not
impacted by this activity. The fuel rods are not damaged. Because none of these attributes are changed,
the occupational doses summarized in USAR Table 7.4-1 are not affected by this activity. Therefore, no
occupational doses are increased.
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] Yes [ No Will the proposed activity involve a significant unreviewed

environmental impact?
A significant unreviewed environmental impact:

The NUHOMS-24P dry cask storage system confinement and radiological shielding functions are not
reduced by this activity. The DSCs with misaligned fuel assembly spacer grids and DSC spacer discs,

have been evaluated [Ref. 3] to ensure stresses will remain within allowable limits under the most severe
postulated drop accident conditions.

This activity does not affect any area of the plant site previously undisturbed for the ISFSI, and does not
cause any reason for revision to the ISFSI Updated Environmental Report. This activity does not affect
the environmental conditions associated with the ISFSI. Therefore, this activity does not involve an
unreviewed environmental impact.

References:

1. Calvert Cliffs Independent Spent Fuel Storage Installation USAR, Rev. 8

2. UFSAR/USAR/TSB Change Request, UCR No. 98-020, for ESP ES199800466-000

3. BGE Calculation CA04132, Rev. 0002

4. Hopper and Associates Letter HABGE-04/99-0778, from Kenneth L. Saunders to James E.

Remeniuk, 4/14/99

BGE Calculation CA04680, Rev. 0000, C-E 14X14 Fuel Grid Horizontal Drop Evaluation
BGE Issue Report IR3-007-609, 03/24/1997

BGE Issue Report IR3-007-611, 03/24/1997

Technical Specifications for Calvert Cliffs ISFSI, Amendment 2

Calvert Cliffs ISFSI Updated Environmental Report, Rev. 1

10. 10CFR72.48 Safety Evaluation No. SE00133, ISFSI — Analysis of DSC Under Postulated Cask Drop
Accident
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Summary: (For NRC Report, provide a brief overview)

Proposed Activity: The proposed activity consists of making changes to the ISFSI USAR, in order to
account for the misalignment of some of the fuel assembly spacer grids in relation to the spacer discs
provided within the Dry Shielded Canister (DSC). The USAR Section 1.3.1.1 states that the DSC spacer
disks are "at intervals corresponding to the fuel assembly spacer grids". This was found not to be the case
for a few of the spacer grids of fuel assemblies from batches 1/2 D/E/F/G/H, 1], 2A, 2B and 2C.
Misalignment was found in fuel assembly lower end fittings (LEFs) and the DSC bottom spacer discs;
and in fuel assembly eighth zircalloy grids and the DSC eighth spacer discs.

The changes being made to the ISFSI UFSAR consist of revisions to Sections 1.3.1.1 and 8.2.5.2 to add
statements regarding the misalignment of grids of fuel assemblies and DSCs, and its analysis. Stress

values reported in Tables 8.2-6 and 8.2-10 envelope the stresses from misalignment configuration,
therefore no changes are necessary.

Reason for Activity: This activity is being carried out in part to address the misalignment of spacer discs
and fuel assembly spacer grids, as described above.

The design of the DSC is intended to ensure that the worst case postulated cask drop accident will not
result in deformation of the DSC Internal Basket Assembly to such a degree that post-accident retrieval of
intact fuel assemblies is not assured or that fuel rod integrity is compromised.

Technical Specification Section 2.3, “Transfer Cask”, states that the transfer cask lifting height with a
non-single-failure-proof lifting device shall not exceed 80 inches. The technical specification also states
that for drops greater than 15 inches the DSC will be returned to the spent fuel pool and be visually
inspected. Therefore, retrievability of fuel from the DSC needs to be assured.

Activity Summary: A new analysis was performed to determine the impacts of misalignment of spacer
discs with the spacer grid plates of the as-built fuel assemblies. The analysis focussed on the guide

sleeves, which are the vulnerable components, and the horizontal drop scenario, which would be most
impact by the misaligned grids.

The guide sleeves are constructed of stainless metal plates bent into a sleeve with a square cross-section,
and stitch-welded along one edge. The welds are 2 inches long at 6 inches center-to-center distance. The
worst scenario was modeled in the analysis, which consisted of applying load to the non-welded span of
the sleeve. The geometry analyzed covers the offsets at the LEF or the eighth zircalloy grid. The
analysis was performed for the acceleration loads of 1g, 31g, and 75g.

It was concluded that the stresses generated in the guide sleeve would be larger, but still bounded by the
stresses from the vertical drop scenario. The stresses would not be enough to cause any tearing of the
sleeve material. Since the sleeve would not tear, fuel assemblies would remain retrievable.

The analysis determined that a small deflection in the guide sleeve would occur. The deformed sleeve
would have an impact on the inconel retention grid, incone! perimeter skirt/spacer grid, or the inconel
perimeter skirt, depending upon the amount of offset in the alignment, but not on the fuel rods.
Therefore, the fuel rods would not be damaged by the guide sleeve.

USQ Determination: This activity was evaluated against the criteria of 10CFR72.48(a)(2), such as the
probability of occurrence or the consequences of an accident or the malfunction of equipment important
to safety, and it was concluded that it does not involve an unreviewed safety question (USQ).

EN-1-102, Revision 5 enforms\1-102-03.dot
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Proposed Activity:

1) Installation of a permanent personnel gate (locked) in the west side of the nuisance perimeter fence (the outer
fence) surrounding the Independent Spent Fuel Storage Installation (ISFSI)

2) Installation of a temporary security fence (with a locked vehicle gate), temporary nuisance barrier, and
temporary remote sensing system (infrared). These will be oriented in the cast / west direction located
approximately 27 ft, 471, and 37 ft respectively south of existing Horizontal Storage Modules (HSM) 2A and 2B.

The above activities deviate from ISFSI USAR Figure 1.2-1 and 4.1-2 and therefore require a safety evaluation,
Concurrent with the physical fence changes, the following administrative changes will be made as well:

1) Correction of HSM number scheme on ISFSI USAR Figure 2.4-1 to reflect “As Built”
2) Correction of vehicle gate location on ISFSI USAR Figures 1.2-1 and 4.1-2 to more accurately reflect the “As
Built” location. '

3} Changes to reflect the addition of HSM 3A and 3B to the ISFSI, as authorized and screened under engineering
package ES199801283-000,

Reason for Activity:
HSM 3A and 3B are being added to the ISFSI. Construction of 3A and 3B will require the daily admittance of

construction personnel inside the fenced ISFSI protected area. Doing so allows such individuals access to installed

and fuel loaded HSMIA, 1B, 2A, and 2B which in turn requires increased security personnel to manage these
individual’s activitics.

By installing a temporary fence, nuisance barrier, and remote security detection system south of the existing HSM
2A and 2B, the current ISFSI protected area boundary can be collapsed to an area more immediately surrounding
HSM 14, 1B, 2A, and 2B, This will ease the number of security personnel required to monitor construction
personnel activities and will allow more freedom of movement for the construction personnel themselves.

The permanent personnel gate in the west side of the nuisance perimeter fence surrounding the ISFSI is being
added at Nuclear Security’s request in order to allow them access flexibility. Currently access to the area between
the perimeter nuisance fence (the outer fence) and the security fence (the inner fence) where the remote sensing
devices are located is through one location only; the vehicle-sized gate located on the east side. Access to the
overall ISFSI protected area will still be via one location only, the existing east side vehicle size access gate.

Function(s) of affected SSC:
The primary function of the double perimeter fence arrangement (with remote sensing devices) that surrounds the

ISFSL is for security purposes; to restrict unauthorized personnet immediate and easy access to the HSMs, The
fence system components function as follows:

a) The function of the outer 8-foot high chainlink fence is to keep people and animals (e.g. deer) that near the
ISFSI from inadvertently triggering the remote sensing devices. This fence is commonly referred to as the
“Nuisance Fence”

b) The function of the inner 12-foot high chainlink fence is to keep unauthorized people from accessing the HSMs.
This fence is the main security fence.

¢) The function of the remote sensing devices located between the security and nuisance fences is to alert security
when unauthorized personnel breech the nuisance fence and approach the inner security fence.

A secondary function of the fence system is to reduce the potential for blockage of HSM air inlets and outlets from
debris thrown about by environmental events such as tornadoes. The fence was not designed to withstand any
particular size or amount of debris traveling at any particular speed but credit is taken for its presence and ability

in reduce the potential that debris outside the fence may get inside the ISFSI fenced area and reach HSM inlet and
outlet air vents,
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SAR Revision No.: ISFSI USAR Rev 8, Tech Spec Bases Rev. No:

ISFSI Tech Spec Rev 0 Amendment 1
SAR Sections Reviewed:

ISESI Sections Tech Spec Bases Reviewed:
2.1.2 “Site Description” 20t024

Chapter 3 “Principal Design Criteria” and

3.3.5 “Radiological Protection” 3/41w3/45

8.2.7 “Blockage of Air Inlets and Outlets”

Complete for $0.59 and 72.48;

1. The probability of occurrence or the consequences of an accident or malfunction of equipment
important to safety previousty evaluated in the SAR is not increased.

[] YES NO  May the probability of occurrence of a malfunction of equipment important to
safety previcusly evaluated in the SAR be increased?

Probability of Malfunction:

The accidents discussed in the ISFSI USAR Chapter § are:

Loss of Air Outlet Shielding, Tornado Winds / Missiles, Earthquake, Flood, Cask Drop, Lightning, Blockage of
Air Inlets and Outlets, Dry Shielded Canister Leakage, Accidental Pressurization of Dry Shielded Canister, Forest
Fire, Liquefied Natural Gas Plant or Pipeline Spill or Explosion, Load Combinations, Other Event Considerations
(Storage of Flammable Liquid Fuel)

The fence perimeter system is a passive system that restricts personnel access to the HSMs. It is not a major
contributor to prevent or mitigate any of the above accidents. It is discussed in section 8.2.7.1 of the USAR and is
mentioned as a contributor in reducing the potential of tornado debris from blocking the HSM air inlet and outlets.

The permanent personnel gate will still provide the above functions. The main perimeter fence is not being
removed with the installation of the temporary fence so it is also available to provide these functions, Additionally,
the temporary fence functions to reduce the potential that construction debris inside the ISFSI and south of the
temporary fence will enter into the existing HSM area.

The changes in HSM numbering and refiection of actual location of the east vehicle size security gate are
administrative in nature.

The proposed changes to the ISFSI USAR do not constitute an increase in probability of a malfunction.

[JYes XINoO May the consequences of a malfunction of equipment important to safety previously
evaluated in the SAR be increased?

Consequences of Malfunction:
The fence perimeter system does not significantly mitigate any accidents discussed in the ISFSI USAR Chapter §

therefore changes to the fence system do not increase any malfunction consequences. Failure of the permanent or
temporary fence during a tornado introduces the same and equivalent circumstances as the original fence system.
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[L1YES I NO May the probability of occurrence of an accident previously evaluated in the SAR -
be increased?

Probability of Accident:

The fence is a passive system and does not actively interact with the HSMs. Because there is no interaction,

permanent and temporary changes to the fence do not alter any ISFSI USAR Chapter 8 accident frequencies or
increase the probability of any accidents,

The changes do not alter the fence’s function to reduce potential tornado affects discussed in “Blockage of Air
Inlets and Outlets” because the changes do not make the probability of a tornado occurrence higher.

The changes in HSM numbering and reflection of actual location of the east vehicle size security gate are
administrative in nature,

] YEs NO May the consequences of an accident previously evaluated in the SAR be
increased?

Consequences of Accident:

The proposed fence changes do not change, degrade or prevent actions described in or assumed in the ISFSI USAR
Chapter 8 accidents.

The ability of the fence to reduce potential tornado affects (i.e. debris blocking HSM air inlets and outlets) remains
intact after the changes are made. The original perimeter fence will remain in place and the permanent personnel
gate being installed serves to block tornado debris in an equivalent method to that of the main fence.

The changes to the fence do not alter any assumptions previously made in evaluation of radiological consequences
of Chapter 8 accidents because the changes do not alter the location of the ISFSI with relation to BGE controlied
area boundaries. Therefore off site doses from accidents are not affected.

The fence is passive and does not play a direct role in mitigating radiological consequences of Chapter 8 accidents.

The fence alterations do not affect any fission product barriers.

The changes in HSM numbering and reflection of actual location of the east vehicle size security gate are
administrative in nature,
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in
the SAR is not created.

Oves X No May the possibility of a malfunction of a different type than any previously
evaluated in the SAR be created?

Possibility of New Malfunction:
The changes to the fence do not pose the possibility of a new malfunction because it is a passive component of the
ISFSI and does not physically interact with the HSMs. The fence does not have any active attributes that could

prevent an ISFSI system from mitigating the consequences of a Chapter 8 accident nor are there any indirect
means the fence could create a new malfunction.

The changes in HSM numbering and reflection of actual location of the east vehicle size security gate are
administrative in nature.

[JyEs X NO May the possibility of an accident of a different type than any previously evaluated
in the SAR be created?

Possibility of New Accident:

The changes to the perimeter fence do not create any new credible accidents not already discussed in the ISFSI
USAR Chapter 8. The main reason there is no impact is because the fence is a passive ISFSI component and does
not interact directly with the HSMs. The fence changes cannot contribute to changes in fuel storage temperatures,
changes to the cooling means of the stored canisters, increase the affects of natural events, impact the movement of
canisters, affect the sealing methods of the storage canisters, affect off sight doses, etc, .

The changes in HSM numbering and reflection of actual location of the east vehicle size security gate are
administrative in nature.

Complete for 50.59 and 72.48:

3. The margin of safety as defined in the basis for any Technical Specification is not reduced.

[CJYES XINO Wil the margin of safety as defined in the basis for any Technical Specification be

reduced?

Bases Discussion of why the margin of safety is not reduced
21024
“ Functional and Operating Limits” None of the temperature limits, irradiation limits, or radiation limits.
3/4.1103/45 discussed in the bases depend directly or indirectly on the location or
“LCQ /SRs” function of the perimeter fence or administrative changes being made

to the ISFSI figures
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Complete for 72.48:

LIYES XINO  Will the proposed activity involve a significant increase in occupational does?
A significant increase in occupational dose:

None of the “operation™ activities listed in the ISFSI USAR Table 7.4-1 “Estimated Occupational Exposure for

One Horizontal Storage Module Load” are impacted by the installation of the permanent gate or the temporary
fence.

The permanent west gate is a personal access gate and does not interact with cask loading evolutions because it
only permits access to the area between the nuisance fence (the outer fence) and the security fence (the inner
fence). The dose estimates for Table 7.4-1 activities are therefore not affected by this change.

The temporary fence will be located 27 feet south of HSM 2A and 2B which does not leave enough room to install
casks on the south side as long as the temporary fence is in that particular location. If a future decision is made to
shift the fence more southerly to accommodate loading the south side 2A and 2B HSMs while the temporary fence
is installed, the Table 7.4-1 activities will still not be significantly affected. The “operation” activities described in
this Table 7.4-1 all take place in close proximity to the cask and the HSM itself. The fence will not slow these
“operation” to any degree that an increase in dose to personnel will result.

The changes in HSM numbering and reflection of actual location of the west security gate are administrative in
nature,

] YES NO  Will the proposed activity involve a significant unreviewed environmental impact?
A significant unreviewed environmental impact:
The fence changes do not alter any plant area footprints already dedicated for ISFSI installation or support.

A revision to the ISFSI Environmental Impact Statement is not required by these activities.

Summary: (For NRC Report, provide a brief overview)

This Safety Screen evaluates the following changes to the USAR of the Independent Spent Fuel Storage
Installation (ISFSI) located at Calvert Cliffs Nuclear Power Plant;

1) The acceptability to install a new permanent personnel gate (locked) in the west side of the nuisance perimeter
fence (the outer fence) surrounding the ISFSIL

2) The acceptability to install a temporary security fence (with a locked vehicle gate), nuisance barrier, and remote
infrared security system, This temporary fence system will be oriented in the east / west direction located
approximately 27 ft, 47f1, and 37 ft respectively south of existing Horizontal Storage Module (HSM) 2A and 2B.

3) Correction to the number scheme of the HSMs (administrative in nature)

4) Correction to the physical location of the existing vehicle gate in the east side of the perimeter fence
(administrative in nature)
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Reason:

Calvert Cliffs is adding HSMs 3A and 3B to the ISFSI (Reference Engineering Package ES199801283 -000).
Construction of 3A and 3B will require the daily admittance of construction personnel inside the fenced ISFSI
protected area. Doing so allows such individuals access to existing and fuel loaded HSM 1A, 1B, 2A, and 2B
which in turn requires increased security personnel to manage these individuals® activities. To manage this
situation, a temporary fence, nuisance barrier, and remote sensing system will be installed just south of HSM 2A
and 2B so the ISFSI protected arca boundary can routinely be collapsed during construction to an area more
immediately surrounding HSM 1A, 1B, 2A, and 2B. This will ease the number of security personnel required to
monitor construction personnel activities and will allow more freedom of movement for the construction personnel
themselves. The permanent personnel gate in the west side of the nuisance perimeter fence surrounding the ISFSI
is being added at Nuclear Security’s request in order to allow them access flexibility. Currently access to the area
between the perimeter nuisance fence (the outer fence) and the security fence (the inner fence) where the remote
sensing devices are focated is through one location only; the vehicle-sized gate located on the east side. Access to
the overall ISFSI protected area will still be via one location only, the existing cast side vehicle size access gate,

The above activities deviate from information currently reflected in the ISFSI USAR Figures 1.2-1, 4.1-2, and
2.4-1 and therefore require a Safety Evaluation.

These changes do not represent an Unreviewed Safety Question (USQ), a Significant Increase in Occupational
Dose, or an Unreviewed Environmental Impact.

The perimeter fencing system is a passive system surrounding the HSMs whose main function is security (i.e. to
prevent unauthorized personnel from accessing the HSMs). Except for “Blockage of Air Inlets and Outlets” the
fence is not credited in any ISFSI USAR Chapter 8 accident analysis, prevention assumptions, or mitigations. In
the case of “Blockage of Air Inlets and Outlets” the perimeter fence along with the HSM air inlet and outlet
physical separation as credited as a contributor to “reducing the potential” that the vents will become blocked by
any debris stirred up by a tornado. No calculations, assumptions, or credit was taken for the fence stopping any
particular size or amount of debris traveling at any particular speed. It is just referenced as being present.

No USQ resuits from:

- Installation of the permanent personnel gate because it will be constructed of equivalent material, size, and
location as the existing fence.

- The temporary fence system because the original perimeter fence will remain in place to reduce the potential of
debris from entering the ISFSI. Any debris bounded inside the ISFSI but south of the temporary fence (i.e. the
construction area of HSM 3A and 3B} will be reduced from reaching the existing HSMs by the equivalent
temporary fence.

- Changes to the HSM number system or figure change to shown the actual location of the existing security gate
(east side) as these are administrative in nature and do not cause any major deviations from the ISFSI USAR.

A Significant Increase in Occupational Dose to ISFSI USAR Table 7.4-1 does not occur because the fence changes
do not affect the activities listed in Table 7.4-1

A Significant Unreviewed Environmental Impact does not result from these changes because the footprint to the
ISFST is not being altered and the Environmental Impact Statement requires no changes.
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ACTIVITY: Organization 350.59 Log No.: SE00409 72.48 Log No.: SE00151
) Change S S - i S
Proposed Activity: The proposed activity is an organization change that establishes the Integrated Work

Management Section. The new Master Section reports to the Plant General Manager.
The following three sections will report to the Integrated Work Management Master
Section: 1)Integrated Planning/Risk Management Section, 2) Outage Management

Section, and 3) Scheduling/Work Coordination Section. This pr’change will require a
revision to Chapter 12 in the UFSAR. . )

Reason for Activity: To support the establishment of an Integrated Work Management Program

Function(s) of affected $SC: . _none

L AL et RS IR g I T

SAR Revision No.: 26 )
SAR Sections Reviewed; Lhapter 12

o .1 Tech Spec Bases Amendment/Rev No.:  N/A

Tech Spec Bases Reviewed: N/A

Complete for 50,59 and 72.48: L.

I.

]

The probability of occurrence or the consequences of an accident or malfunction of equipment important
to safety previously evaluated in the SAR is not increased.

Yes J_E No ) _l\ai_aiy ihé _I-afobability of occurrence of a malfunction of equipment important to
safety previously evaluated in the SAR be increased?

Probability of Malfunction: The probability of a malfunction of equipment will not be
increased. The new organization will work with line organizations {o use
disciplined methodologies to manage the risk associated with worl activities.

Yes B No 7 May the consequences of a malfuﬁction of equipment important to safety
previously evaluated in the SAR be increased?

Consequences of Malfunction: The conscquences of a malfunction will not be increased.
Since the new organization is aimed at properly managing risk associated with
work activities, work activities will be planned to avoid or mitigate the risks
associated with performing work on equipment, These actions will NOT
increase conseguences of malfunctions.

Yes < No May the probability of occurrence of an accident previously evaluated in the
SAR be increased?

Probability of Accident: The proposed organizational change helps improve Calvert Cliffs
ability to manage the risk associated with work activities. As a result of
improved risk management, the probability of an accident will NOT increase.

Yes | No May the cohseqdehccs of an accident previously evaluated in the SAR be
increased?

Consequences of Accident: Since the new organization is aimed at properly mahaging
risk associated with work activities, work activities will be planned to avoid or
mitigate the risks associated with performing work on equipment. Improved

risk management is independent of Co‘nsgquqngeg'__o__ij a Chap 14 accident.

EN-1-102, Revision 5
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ACTIVITY Organization Change 50.59 Log No.: SE00409 72.48 Log No.: SE00151
2, The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR
is not created.
[]  Yes X No May the possibility of a malfunction of a different type than any previously

evaluated in the SAR be created?

Possibility of New Malfunction: By assessing risk and improving the way we manage that
risk, we will only have a decrease in the possibility of any malfunctions.

[} Yes [ No May the possibility of an accident of a different type than any previously
evaluated in the SAR be created?

Possibility of New Accident: Improved risk mangement and integrated work management
is aimed at reducing risk associated with work activities. This includes nuclear
safety risk which is a significant contributor to the possibility of an accident.
Since nuclear safety risk management will NOT decrease, the possibility of an
accident will NOT increase.

Compilete for 50.59 and 72.48; e

3. The margin of safety as defined in the basis for any Technical Specification is not reduced.

] Yes X No Will the margin of safety as defined in the basis for ;my Technical Specification
be reduced?

Discussion of why the margin of safety is nof reduced

The proposed organziation change has no direct imnpact on the margin )
of safety as defined in any Tech Specs. -

1o
i
3
1]

o = — - L T PR e
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ACTIVITY: Organization 50.59 Log No.: SE00409 72.48 Log Ne.:  SE00151
Change .
Complete for 72 48;
[1 Yes [ No Will the prop-osed :acti_vily invo-lx_!e a significant increase in occupational dose?

A significant increase in occupational dose: Integrated work management and improved
risk management will help to avoid or minimize occupational exposure
associated with ISFSI or other work activities which have radiation exposure
risk.

] Yes B No Wil the proposed activity involve a significant unreviewed environmental
impact?

A significant unreviewed environmental impact: The new organization's improved risk
management procedures recognize environmental risk and seeks to mitigate
that risk so that no Unreviewed Environmental Questions are introduced.

Summary: (For NRC Report, provide a brief overview)

The proposed activity establishes an Integrated Work Management organization under the Plant General Manager.
The new organization will improve risk management activities by institutionalizing the way we assess and
manage risk in the following areas: 1) Nuclear Safety 2) Industrial Safety 3) Radiation Safety 4)
Environmental Safety and 5) Corporate Risk.

EN-1-102, Revision 5 enforms\1-102-03.dot
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O vYES NO Involve a change in the Technical Specifications/License Conditions?
K YES [] NO Require a change or addition to the UFSAR/USAR/Technical Specification Bases?
Applicable to 10 CFR 72.48 Safety Evaluations
[l YEs NO Involve a Significant Increase in Occupational Dose?
[1 YES X NO Involve a Significant Unreviewed Environmental Impact?
Prepared by: IM Sommervil ' Department:  Nuclear Date:
PRINTED NAME AND SIGNATURE
K YES [] NO Is a special review required by groups other than the group to which the Preparer
belongs?
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PRINTED NAME PRINTED NAME PRINTED NAME
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Work Work Work
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pd

Approved m/ Disappreyed /,EJ'\ Approved ] Disa}g,p/rﬂ/ed 3

+ ."" i = 2
Signatre /tf / Fm/f Signature 'A////—:
INDEFENDENT/REVIJWER G%‘D}S’, GSASES, or PE-PDSU

Date 5’_/f/ 2oz Date ‘ 57/9“"

The POSRC has reviewed this evaluation according to NS-2-101.

POSRC Meeting No.: A0~ G 47 ,‘ L Date: S~ //)"/ U
Recommend E/Recommend [] Signatur 4 :’?://é/ : Date 5‘7_’/)”/00
Approval Disapproval POSRC CHAyMAN

7z B /
Approved E/ Disapproved [ |  Signature v /)//:7,‘) Date y

PLANT GENEfAL MANAGER L/i é
The OSSRC has reviewed this evaluation according to NS-2-100.
Full OSSRC Committee review required? [] YES Ef]/ NO
Signature: /&.} M Date: 7/ { 'Jl/ 2600
OSSRC SES Chairman

If yes, OSSRC Meeting No.

EN-1-102, Revision 5 enforms\1-102-03.dot




ATTACHMENT 3, SAFETY EVALUATION FORM (Page 2 of 8)

ACTIVITY: ES199701539-002 50.59 Log No.: 72.48 Log No.: SE00152

Proposed Activity:

See Attached Sheets

Reason for Activity:

See Attached Sheets

Function(s) of affected S3C: See Attached Sheets

SAR Revision No.:

8 Tech Spec Bases Amendment/Rev No.: 1

SAR Sections Reviewed: 32, 82 Tech Spec Bases Reviewed: B2.1

Complete for 50.59 and 72.48:

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to
safety previously evaluated in the SAR is not increased.

[T Yes [X

[] Yes 24

[] Yes ]

No May the probability of occurrence of a malfunction of equipment important to
safety previously evaluated in the SAR be increased?

Probability of Malfunction: See Attached Sheets

No May the consequences of a malfunction of equipment important to safety
previously evaluated in the SAR be increased?

Consequences of Malfunction: See Attached Sheets

No May the probability of occurrence of an accident previously evaluated in the SAR
be increased?

Probability of Accident: See Attached Sheets

] Yes 4 WNo May the consequences of an accident previously evaluated in the SAR be
increased?
Consequences of Accident: See Attached Sheets
2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is

not created.

[ Yes No May the possibility of a malfunction of a different type than any previously

[] Yes

evaluated in the SAR be created?
Possibility of New Malfunction: See Attached Sheets

No May the possibility of an accident of a different type than any previously
evaluated in the SAR be created?

Possibility of New Accident: See Attached Sheets

EN-1-102, Revision 5

enforms\1-102-03.dot
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ACTIVITY: ES199701539-002 50.59 Log No.: 72.48 Log No.: SE00152

Complete for 50.59 and 72.48:

3. The margin of safety as defined in the basis for any Technical Specification is not reduced.
[1 Yes X No Will the margin of safety as defined in the basis for any Technical Specification
be reduced?
Bases Discussion of why the margin of safety is not reduced
See Attached Sheets
Complete for 72.48:
[] Yes DX No Will the proposed activity involve a significant increase in occupational dose?

A significant increase in occupational dose:

[ Yes ] No Will the proposed activity involve a significant unreviewed environmental
impact?

A significant unreviewed environmental impact;

Summary: (For NRC Report, provide a brief overview)

See Attached Sheets

EN-1-102, Revision 5 enforms\1-102-03.dot
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72.48 - SAFETY EVALUATION .
ISFSI - FOREST FIRE RE-ANALYS(S -

PROPOSED ACTIVITY

Change the ISFSI SAR, Section 8.2.10.2, to reflect the modified analysis of the
Forest Fire Accident.

Reason for Activity ‘

During review of the Forest Fire accident analysis, an error was discovered. This
error had an effect on the temperatures experienced by the concrete of the
Horizontal Storage Module (HSM) during the fire. An Issue Report, {R1-043-510,
was written to track resolution and the Forest Fire analysis was revised, CA03945,
Rev 1. This 72.48 discusses the resuits of the analysis.

Function of the Affected SSC

The Dry Shielded Canister (DSC) has containment, shielding, criticality control, and
thermal safety functions. The primary function of the DSC is to provide containment
for the spent nuclear fuel. This is achieved by the stainless stee! shell and two inner
cover plates (top and bottom ends) which are welded to the shell assembly. There
are redundant outer cover plates (top and bottom) to assure containment integrity.
The DSC provides gamma shielding at its ends by the use of thick steel end plugs.
These provide ALARA dose rates at the top of the canister (for DSC drying and
sealing operations) and at the bottom (for minimizing dose rates at the HSM
doorway). Shielding in the radial direction is not a safety function of the DSC,
although it does provide a small amount due to the shell thickness.

Criticality control is provided by the DSC's internal basket assembly. A series of
spacer disks and axial support rods maintain the fuel assemblies in known positions
under all normal and accident conditions. The thickness and location of the spacer
disks plus the relative locations of the fuel assemblies achieve the criticality control
function. The DSC maintains the helium cover gas which is required for heat
rejection and corrosion control. Heat is transferred via thermal radiation and
conduction from the fuel through the guide sleeves, spacer disks, and cover gas to
the DSC shell, where it is convectively cooled during HSM storage. The fuel rod
cladding serves as a primary confinement boundary for the fuel pellet and fission
products. The preservation of the fuel cladding integrity is intended to prevent
oxidation of the Uranium fuel material.

During storage, the horizontal storage module supports the DSC, provides it with
protection from weather and external missiles, permits heat rejection in order to
maintain concrete temperatures and fuel cladding temperatures to within design
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allowables, and protects the public and operating personnel from radiation which - ... - oo
emanates from the DSC. During fuel Idading; the horizorital strage modale” =~~~ = === * ="

additionally provides a stable surface for docking the transfer cask or a compatible
shipping cask and performing DSC transfers. The HSM is designed to withstand
DSC handling loads (normal and off-normal), environmental extremes (heat, rain,
snow, wind), earthquakes, lightning, external missiles (tornado, man-made), floods,
fires, and explosions.

Revised Forest Fire Analysis

The accident analysis for the Forest Fire has been modified with BGE calculation
CA039435, Rev 0001. This analysis revision corrects errors in the original analysis
associated with radiation heat transfer view factors and initial HSM wall
temperatures. The resulting analysis indicates that the temperatures expected are
higher than those previously calculated. The calculation revision establishes criteria
for evaluation of the results and evaluates the results against these criterion to
confirm adequacy of the resuiting fire effects on the HSM and DSC.

Criteria specified includes: allowable concrete temperature, fuel cladding
temperature, HSM structural analysis, DSC internal pressure and post fire
radiological conditions in the vicinity of the HSM. These results indicate that the
elevated temperature at the surface of the HSM walls may cause cracking or spalling
of the walls but that the associated damage will not penetrate the concrete wall to an
extent that impacts the ability to meet the established criterion. Although cracking
and spalling occur; due to the relatively low thermal conductivity of the concrete and
thus the slow movement of the high temperature region through the concrete, it is not
felt to progress quickly such that the evaluations regarding depth of spalling are
invalidated.

The evaluation of the resulting conditions indicate that:
- concrete temperatures will peak at approximately 1475°F on the surface
- the concrete will exceed ACI 349 limits (350°F) to a depth of only 4.5" into
the concrete wail and exceed 1200°F only to a depth of approximately 1"
(concrete will maintain 25% to 75% of its compressive strength to a

temperature of 1200°F).

- the HSM wili be able to function after the fire incident and be in a condition
which facilitates HSM repair

- fuel cladding temperatures will be maintained within the fuel cladding short
term temperature limit (SAR Table 8.1-13)
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- the effect on concrete structural load capacity.is minimal since the impact on
the coficrete is limited to a reduction of load capacity in only 4.5" of the 36"
concrete wall thickness

- DSC internal pressure accident limits (50 psig) are maintained

- radiological doses are not significantly increased due to the potential
concrete spalling which may occur to a depth of 1".

These above points are based on the evaluations provided in Section 4.2 & 4.3 of
calculation CA03945, (Transnuclear West Calculation BGE-01-410). Also, in the
event of cracking and spalling to a depth of as much as 4.5", the reduction in
shielding would result in an increase in dose rate on the order of a factor of 3. This
increase is applied to a dose rate of 7 mrem/hr for the HSM wall surface (SAR Figure
7.4-3. This is not considered a "significant increase in occupational dose"as it
involves an increase of no more than a factor of 3 and a total task estimate of dose
to repair of less than 100 man-mrem. In addition to the short duration of repair
actions, dose rates to the public, on or beyond the nearest boundary due to the fire
accident, would be negligible, and would not result in an increase beyond the limits
of T0CFR72.106 (5 Rem). A revision to SAR section 8.2.10 is required for this
analysis revision and a markup is attached.

USAR Revision No: - 8
USAR Sections Reviewed - 3.2, 8.2

Tech Spec Bases Amendment/Rev No: - 1
Tech Spec Bases Reviewed: - B2.1

Section 3.2 describes the Structural and mechanical Design Criteria

1. The probability of occurrence or the consequences of an accident or

malfunction of equipment important to safety previously evaluated in the
SAR is not increased.

Probability of Malfunction

The analysis revision does not alter the DSC or the interior of the HSM
configuration and will therefore not alter the probability of a malfunction of the
system or its components. The only component affected is passive and
continues to perform its function after the forest fire. The change does not
affect the structural integrity of the HSM. The change does not impact system
loading and unioading operations
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Consequences of Malfunction. .. ... - ...

The analysis revision does not alter the DSC in a manner that will alter the
consequences of a malfunction. The HSM interior and DSC temperatures are
affected minimally and dose rates to the public are unaffected. Only the
surface dose is increased to a maximum of 21 mrem/hr from 7 mrem/hr which
only affects occupational doses. The revised analysis is not associated with
system malfunctions or the evaluations of the consequences of system
malfunctions. The change does not impact system loading and unloading
operations.

Probability of Accident

The analysis revision does not alter the DSC or HSM configuration or their
interaction with the environment in any way that could impact the probability of
occurrence of an accident.

Consequences of an Accident

The increased HSM temperature due to the revision of the forest fire accident
analysis does not result in an increase in the consequences of this accident;
there are no consequences. The HSM interior and DSC temperatures are
affected minimally and dose rates to the public are unaffected. Only the
surface dose is increased to a maximum of 21 mrem/hr from 7 mrem/hr which
only affects occupational doses.

2 The possibility for an accident or malfunction of a different type than any
evaluated previously in the SAR is not created

Possibility of New Malfunction

The possibility of a new or different malfunction is not created since the forest
fire scenario is already addressed in the SAR. The discussion above
documents the acceptability of these accident resuits on the integrity of the
DSC/HSM design requirements.

Possibility of New Accident

The possibility of a new or different accident is not created since the forest fire
scenario is already addressed in the SAR. The discussion above documents
the acceptability of these accident results on the integrity of the DSC/HSM
design requirements.
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3. The margin of safety as defined in the basis for any Technical
Specification is not reduced

The margin of safety as defined in the basis for the BGE ISFSI Technical
Specification 2.4 is not reduced since the analysis revision documents that the
stress and dose allowables specified in the SAR and SER are still maintained
(see above for detailed discussion). T/S 2.4 requirements for HSM dose rates
are associated with initially loaded HSMs. The actions associated with post
fire repair are considered to be within the Action required by the T/S

Thus, there is no Unreviewed Safety Question

Occupational Dose

There is not a significant increase in the occupational dose as digélissed
above. The normal maximum dose rate is 7 mrem/hr and is applicable to
initially loaded HSMs. The forest fire is estimated to result in a maximum
increase by a factor of 3. This is not considered a significant increase in
occupational dose especially considering the short duration of repair actions

Environmental Impact

There is no environmental impact due to the effect of the forest fire on the
HSM

Summary: (For NRC Annual Report, provide a brief overview)

This activity involves a change in the ISFSI SAR in order to consider a
revision of the Forest Fire Accident analysis which resulted in an increased
HSM concrete temperature. The temperature exceeds the ACI 349 limits of
350F fo a depth of 4.5" although 25% to 75% of its strength is retained up to
1200F which occurs to a depth of 1". Some spalling and cracking may result
but the structural integrity is not impaired and DSC temperatures are only
minimally affected. Also, dose rate at the surface is increased but there is
not a significant increase in the occupational dose and the dose to the public
is not affected.
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Proposed Activity;

This activity (UCR 00104) involves the removal of questions/responses from Appendix A of the Independent Spent
Fuel Storage Installation (ISFSI) Updated Safety Analysis Report (USAR). The questions being deleted, and the
basis for deletion, are shown on Attachment 1 of this evaluation. The questions/responses contained in the ISFSI
USAR, Appendix A are the formal NRC questions and the BGE responses that were generated during the initial
licensing of the ISFSI. The majority of the responses have been incorporated into the USAR text. However, many

of the questions/responses (see Attachment 1) go beyond the level of detail required in the USAR and will be
deleted.

NUREG-~1536, Final Report, published January 1997, “Standard Review Plan for Dry Cask Storage Systems” was
reviewed and verified that no USAR information deleted was described in the NUREG-1 536.

This activity is supported by NEI 98-03, Revision 1 “Guidelines for Updating Final Safety Analysis Reports”, which

has received NRC endorsement per Regulatory Guide 1.181. Specifically, Appendix A, Page 4 of NEI 98-03,
Revision | states:

“The following types of excessively detailed textural information may be removed from UFSARs, except as indicated
by applicable regulatory guidance or NRC Safety Evaluation Reports: :

Criterion 1 — Descriptive information that is not important to providing an understanding of the plant’s
design and operation from either a general or system Junctional perspective, e.g., component model numbers

Criterion 2 - Design information that is not important to the description of the facility or presentation of its

safety analysis and design basis, e.g., component details such as specific motor horsepower ratings for
MOVs

Criterion 3 — Design information that, if changed during the life of the plant, would have no impact on the
ability of plant systems, structures, and components described in the UFSAR to perform their design basis

Junction(s), e.g, specific HVAC equipment capacity and flow rate information for structures that do not
contain equipment that performs design basis functions

Criterion 4 — Analytical information, e.g, detailed calculations, that is not important to providing an

understanding of the safety analysis methodology, input assumptions and results, and/or compliance with
relevant regulatory and industry standards.”

NOTE: The last column on Attachment 1 identifies which of the above criteria is used as a basis for deleting the
associated question/response from Appendix A of the ISFSI USAR.

An NEI document titled, “NEI 98-03, Revision 1, Guidelines for Updated FSARs”, signed by Anthony R.
Pietrangelo, NEI Licensing Director, dated June 30,1999 was distributed to utilities. This document consists of a
series of Utility questions and NEI answers relating to specific implementation of NEI 98-03. Specific to removal /
maintenance of question / response issues, Question 11 from “NEI 98-03, Revision 1, Guidelines for Updated

FSARSs” inquired about the status of formal NRC questions and responses with respect to inclusion in the UFSAR.
The NEI response states as follows:

“The Q & A that were submitted to the NRC during review of the initial license application remain in the
docket file. Per the Questions and Responses (Q & R) Concerning the Updated Rule provided in GL 80-110
and GL 81-06, the responses should have been appropriately incorporated in the “body” of the updated
FSAR. It would be expected that the level of detail used when including the responses in the FSAR would not
exceed the level of detail for information that was typically included in the FSAR at that time. Some
responses may not warrant incorporation in the FSAR at all, e.g.,, where a response provided additional
information o justify the adequacy of the FSAR as written. While licensing practices may vary with respect
to consideration of the O & R as part of 10 CFR 50.59 evaluations, the Q & R are not considered part of the
UFSAR and are therefore not within the scope of 10 CFR 50.59. To the extent responses are incorporated in
the body of the UFSAR or as a separate volume, the information is subject to 10 CFR 50.59.
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Commitments made in the responses, regardless of whether they were incorporated in the FSAR, remain
commitments in the docket file unless the licensee has taken appropriate actions to revise or remove them.

Because the Q&R are not considered part of the UFSAR, they are not “historical information” as that term

is used in NEI 98-03. Q&R information incorporated into the body of the FSAR would be historical only if it
meets guidelines for historical information provided in NEI-98-03.”

The inclusion of the NRC questions and BGE responses into the USAR was done as a matter of convenience by
BGE, and was not required by the NRC.

Relevant historical examples of applications for Appendix A in the ISFSI USAR include:

* The BGE response on USAR, Page A.3-7. The response stated, “Since the governing load combinations are not
affected by this change, the SAR need not be revised.” 1t is indicative from this response that the NRC did not
consider the BGE responses part of the SAR text.

* In other instances, BGE stated that the SAR would be revised based on the NRC questions. For example, the
tesponse to question DSC-2 (USAR, Page A.C-1) states that SAR Tables 8.2-9 and 8.2-10 would be revised.

Reason for Activity:

Many of the questions/responses contained in Appendix A of the USAR contain excessive detail that goes beyond
that typically required in the USAR. Additionally, engineers reviewing the USAR for 72.48 safety evaluations must
look in more than one location (the text and Appendix A) to verify that the activity does not result in a change to the

USAR. Incorporating the responses into the text and eliminating the ones whose detail exceeds that required of the
USAR will make the task of reviewing the USAR easier.

Function(s} of affected $SCs:

NUHOMS-24P (Nutech Horizontal Modular System) is a dry storage system that provides safe, inerim storage for
irradiated fuel assemblies. There are three major components of the NUHOMS-24P system. Those three

components are: 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); and 3) Horizontal Storage Module
(HSM).

NUHOMS-24P —the Calvert Cliffs license allows construction and operation of a total of 120 HSM’s, which can
house 2880 fuel assemblies. These modules are being built incrementally, as needed, to match BGE’s requirements
for additional storage. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel

assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site,
where the DSC is then inserted into the HSM for storage.

Dry Shielded Canister (DSC) — the DSC is a Type 304 stainless steel cylinder with an internal stainless steel or
aluminum coated carbon stee! basket assembly that houses 24 fuel assemblies. The DSC is designed to fit securely
in the TC and to slide into the HSM from the TC. The function of the DSC is to provide physical and radiological
protection, and structural support of the spent fuel during loading operations and storage in the HSM. The DSC has

been designed for the worst-case postulated accidents, so that retrievability of the fuel from the DSC is assured even
following a maximum credible accident.

Task Cask (TC) — the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover
plate. There are two upper lifting trunions near the top of the cask for down ending / up righting and lifting of the
cask in the Auxiliary Building. The two lower trunions service as the axis of rotation during down ending / up
righting operations and as supports during transport. The function of the TC is to provide radiological shielding
during DSC closure operations and during transfer of the DSC to the ISFSI site. The TC is important to safety since
it provides shielding and protection of the DSC from impact loads.

Horizontal Storage Module (HSM) — each HSM is a reinforced, concrete structure constructed in place at the ISFSI
site. Calvert Cliffs employs a 2 x 6 array, a massive concrete structure that consists of twelve HSM’s in two rows of
six. The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are
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two-foot thick interior walls that separate each HSM and provide neutron and gamma shielding and prevent scatter
in adjacent modules during DSC loading. The function of the HSM is to safely provide temporary storage of the
DSC’s. The HSM provides the necessary radiological protection to the public at all times. Each HSM has been

designed for worst case postulated and hypothetical accidents, including scenarios such as design basis tornadoes
and tornado missiles.

Criticality Control — The DSC design provides for sub-criticality during the wet loading, DSC drying, and interim
storage operations. This is accomplished by a combination of mechanical separation of the fuel assemblies by the
internal basket assembly and neutron absorption in the stee] guide sleeve material.

Fuel Support and Configuration Control — The DSC internal basket assembly provides support for the spent fuel
assemblies during normal operations. The DSC also provides support for the spent fuel assemblies during normal
operations. The DSC also provides configuration control related to post accident recovery of spent nuclear fuel.
The DSC is designed so that the worst-case postulated accidents, including a cask drop, will not result in
deformation of the Internal Basket Assembly or the DSC shell to such a degree that retrieval of intact fuel
assemblies is not assured. The structural characteristics of the Transfer Cask (TC) and the DSC limit the
deceleration loads on the fuel assemblies so that their integrity is assured in the worst-case drop accident.

Shielding — The DSC materials provide gamma radiation shielding. The DSC provides gamma shielding at its ends
by the use of lead shield plugs. These provide ALARA dose rates at the top of the canister during drying and
sealing operations and at the bottom for minimizing dose rates during DSC loading into the Horizontal Storage

Module (HSM) and at the HSM door during storage. The shielding function is achieved by the outer canister
portion of the DSC.

Thermal — Decay heat is removed by thermal radiation and conduction from the DSC to the TC, and the thermal
radiation and conduction and convection from the DSC and the HSM. The DSC maintains the helium cover gas,

which is required for corrosion control. This cover gas improves the thermal performance of the DSC. The decay
heat removal function is achieved by the outer canister portion of the DSC.

SAR Revision No.: 9

. SAR Sections Reviewed: All, including Appendix A
Tech Spec Bases Amendment/Rev No.: 2

Tech Spec Bases Reviewed: 2 and 3/4

Complete for 50,59 and 72.48:

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to
safety previously evaluated in the SAR is not increased.

[] Yes X No May the probability of occurrence of a malfunction of equipment important to
safety previously evaluated in the SAR be increased?

Probability of Malfunction: The activity involves the deletion of several
questions/responses (See Attachment 1) from Appendix A of the ISFSI USAR.
The drawings and calculations referred to in the questions/responses are
controlled under a BGE engineering document control procedures. Changes to
these documents are subject to independent verification and supervisory
approval. Information important to safety is not deleted. As shown in
Attachment 1, each of the deletion meets one of the criteria of NEI 98-03 for the
acceptable deletion of information from the USAR. The probability of
occurrence of a malfunction of equipment important to safety previously
evaluated in the SAR will not be increased due to this administrative activity.
No physical modification to the facility is being made due to this activity. This
activity does not degrade the reliability of components required to support the
plant safety functions since the design of the facility is unchanged.
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] Yes X No May the consequences of a malfunction of equipment important to safety
previously evaluated in the SAR be increased?

Consequences of Malfunction: The BGE responses that are being deleted made
changes to the SAR text and other assorted documents (drawings, calculations,
etc.) when required to satisfy NRC requirements/requests. In many instances,
the BGE response simply justified the existing design. The activity is
administrative in nature and does not result in a physical change to the ISFSI
facility or the manner in which it is operated or maintained. Therefore, the
consequences of a malfunction of equipment important to safety previously
evaluated in the SAR are not increased by this activity.

[l Yes X No May the probability of occurrence of an accident previously evaluated in the
SAR be increased?

Probability of Accident: Credible accidents analyzed for the ISFSI facility are
described in Section 82 of the USAR. Any changes to the controlled
documents associated with the questions/responses being deleted are subject to
independent review and are controlled under BGE engineering document control
procedures. Information important to safety is not deleted in this activity. As
shown in Attachment 1, each of the deletion meets one of the criteria of NEI 98-
03 for the acceptable deletion of information from the USAR. Therefore, the
probability of an accident previously evaluated in the SAR will not be increased.

(] Yes X No May the consequences of an accident previously evaluated in the SAR be
increased?

Consequences of Accident: Because this activity is administrative in nature and
does not result in a physical change or modification to the ISFSI facility, the
consequences of an accident, including radiological dose consequences,
previously evaluated in the SAR will not be increased.

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR
is not created.

] Yes X No May the possibility of a malfunction of a different type than any previously
evaluated in the SAR be created?

Possibility of New Malfunction: No new equipment, procedures, or tests are
being added to the ISFSI facility as a result of this activity. No physical changes
are being made to existing ISFSI equipment. Information important to safety is
not deleted. As shown in Attachment 1, each of the deletion meets one of the
criteria of NEI 98-03 for the acceptable deletion of information from the USAR.
Therefore, the possibility of a malfunction of a different type than any
previously evaluated in the SAR will not be created.

[l Yes X No May the possibility of an accident of a different type than any previously
evaluated in the SAR be created?

Possibility of New Accident: This activity is administrative in nature and does
not result in any physical changes to the ISFSI facility. No new equipment,
procedures, or tests will result from this change. Therefore, the possibility of an

accident of a different type than any previously evaluated in the SAR will not be
created.
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Complete for 50.59 and 72.48:

3. The margin of safety as defined in the basis for any Technical Specification is not reduced.
] Yes X No Will the margin of safety as defined in the basis for any Technical Specification
be reduced?
Bases Discussion of why the margin of safety is not reduced

23

24

3745

The deletion of questions / responses pertaining to the transfer cask drop analysis (Bases 2.3) will
not result in a reduction in the safety margin of the Technical Specifications. No physical change
to the facility is being made due to this activity. The changes are administrative in nature. Any
changes to the calculations associated with these questions / responses are controlled under BGE

engineering document control procedures and processes that require independent verification and
supetvisor approval for revision.

The deletion of questions / responses pertaining to the horizontal storage module dose rates (bases
2.4) will not result in a reduction in the safety margin of the Technical Specifications. No physical
change to the facility is being made due to this activity. The changes are administrative in nature.
Any changes to the calculations associated with these questions / responses are controlled under

BGE engineering document control procedures and processes that require independent verification
and supervisor approval for revision,

The deletion of questions / responses pertaining to the forest fire analysis (Bases 3 / 4.5) will not
result in a reduction in the safety margin of the Technical Specifications. No physical change to
the facility is being made due to this activity. The changes are administrative in nature. Any

changes to the calculations associated with these questions / responses are controlled under BGE

engineering document control procedures and processes that require independent verification and
supervisor approval for revision.

Complete for 72.48:

L] Yes

[1 Yes

X No Will the proposed activity involve a significant increase in occupational dose?

A significant increase in occupational dose: The changes associated with this
activity are administrative in nature and will result in no physical changes to the
ISFSI facility. No new tests, experiments, or procedures are generated as a

result of this activity. Therefore, the proposed activity will not result in an
increase in occupational dose.

X No Will the proposed activity involve a significant unreviewed environmental
impact?

A significant unreviewed environmental impact: No physical changes are made
to the ISFSI facility. No changes are being made to the manner in which the
ISFSI facility is being operated or maintained. Therefore, this administrative
activity will not result in an unreviewed environmental impact.
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Summary: (For NRC Report, provide a brief overview)

This activity deletes questions / responses from Appendix A of the ISFSI USAR. No physical changes to the ISFSI
facility are being made by this proposed activity. No new tests, experiments, or procedures result from his activity.
The information being deleted by this activity is not required per the guidance of NUREG-1536 (SRP for Dry Cask

Storage Systems). It constitutes excessive detail as defined in NEI 98-03, revision 1, “Guidelines for Updating Final
Safety Analysis Reports™.

USQ Determination: This activity was evaluated against the criteria of 10CFR72.48(a)(2), such as the
probability of occurrence or the consequences of an accident or the malfunction of equipment important
to safety, and jt was concluded that it does not involve an unreviewed safety question (USQ).




Page 8 of §

ACTIVITY: UCR 00104 50.59 Log No.: 72.48 Log No.: SE00153
Attachment 1
Page Question Basis for Deletion Criterion
A3-1 N/A The question/response pertains to stress analysis calculations that are 4
through beyond the level of detail required in the SAR. The BGE Response simply
A3-7 justified previously submitted information.
Al-1 7.0-1 The question was simply asking the current status of BGE administrative 3
processes with respect to the ISFSI. The Performance Improvement Plan
no lenger exists.
A.8-1 8.0-9 The questions/responses are centered on the forest fire analysis 4
through | (Additional | (calculation), or the specific details of how spacer disc stresses were
A.8-4 Information) | calculated (BGE calculation 001.020), that go beyond the level of detail
SAR Table | required in the SAR. The forest fire calculation was revised in 1998 and
8.2-8 the USAR will be revised via approved 10CFR72.48 safety evaluation
SE000152.
AA-1 Drawing-2, | The BGE response referred to revised drawings. No changes were 1
through -3,-5 required.
AA-6 | through -8, -
10 through —
13, 085-1,
087-1
AC-1 DSC-1, -2, | The question/response is associated with a calculation that goes beyond the 4
through -4, -6 level of detail required in the SAR. Changes to conform to NRC
A.C-3 through -8 | request/requirements were made, whete required.
AD-1 DSC-SUPT- | The BGE response simply provided a revised calculation. |
: 1
AD-1 DSC-SUPT- | The question/response is associated with a calculation that goes beyond the 4
3 level of detail required in the SAR. No changes to the calculation were
required.
AD-1 DSC-SUPT- | The question/response is associated with a calculation that goes beyond the 1
4 level of detail required in the SAR. The BGE response simply justified the
existing design.
A.D-2 | DSC-SUPT- | The question/response is associated with a calculation that goes beyond the 1
through 5 level of detail required in the SAR. The BGE response simply justified the
AD-4 existing design. No changes to the calculation were required.
A F-1 HSM-1 The question/response is associated with a calculation that goes beyond the 4
level of detail required in the SAR. The BGE response simply justified the
existing design. No changes to the calculation were required.
AF-2 HSM-4 The question/response is associated with a calculation that goes beyond the 4
through level of detail required in the SAR. SAR changes to conform to NRC
AF-9 requests/requirements were made, where required.
AF-10 HSM-5 This is an editorial comment, as noted in the NRC question. ' 1
AG-1 TC-4 The question/response is associated with a calculation that goes beyond the 4
level of detail required in the SAR. The BGE response simply justified the
existing design. No changes to the calculation were required.
AB-1 YOKE-1 The question/response is associated with a calculation that goes beyond the 4
through level of detail required in the SAR. Changes to conform to NRC
AH-3 requests/requirements were made, where required.
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Based on this 10 CFR 50.59/10 CFR 72.48 evaluation, does the Proposed Activity:

YES [] NO Require a License Amendment for a change to the Technical
Specifications/License Conditions?

X YEs [J NO Require a License Amendment because it meets one (or more) of the eight (8)
criteria of 10 CFR 50.59( c)(2)/ 10 CFR 72.48( ¢)(2)?
; <, 2 ‘J .
{ W\B”% 7/</of
Prepared by: { B. H. Scott/ M. Kaiseruddm Department: | MEU/Sargent | Date:
& Lundy
PRINTED NAME AND SIGNATURE 1
YES [] NO Are cross-disciplinary concurrence reviews needed?
If “YES’, document completion of these reviews below:
Responsible Individual Responsible Individual Responsible Individual
G. Tesfaye B TRemerink P R. H. Beall
PRINT NAME PRINT NAME PRINT NAME
Licensing Brofeetirianagenrent by NFM
PRINT ORGANIZATION PRINT ORGANIZATION PRINT ORGANIZATION
fiashamllodes¥ 1oT/ink) | AL ORL 19
SIGNATURE DATE SIGNATURE DATE SIGNATURE __DATE
J.R. Sponse ~ D - i7 2 e
Print/Signature: % Print/Signature: e LupLoc) r%&éé(]
INDERPENDENT IEWER GS-DES, GS-TSES, or PE-PDSU
Date: ?ﬁz/ur Date: 7%/2/0/
The POSRC has reviewed this evaluation according to NS-2-101.
POSRC Meeting No.: 01-055 — Date: 7/ S/f of
Recommend mmmend Il s 4—%” Date 7/4" /7 /
Approval Disapproval POSRC GHAIRMAN /
~ -}
Approved I]/ Disapproved [] ?/M Date 7/|Z/o
PLANT GENERAL MANAGER
The OSSRC has reviewed this evaluation according to NS-2-100.
Full OSSRC Committee review required? [ ]  YES O no A#
Print/Signature: Aw M Date: f/ " [ ol
OSSRC SES Chairman L AL vex \:;m-u-Q M- gm#
If “YES”, OSSRC Meeting No. ok O35l MTE& Of-0

o fude 26 2o} -
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Proposed
Activity
(Description):

The proposed activity consists of making changes to the Independent Spent Fuel Storage
Installation (ISFSI) USAR [Refs. 1 and 2]. The changes are based upon six new
analyses performed to document the fuel assembly structural integrity under Transfer
Cask drop scenarios. The analyses are documented in Constellation Nuclear / Calvert
Cliffs Nuclear Power Plant (CCNPP) calculations CA04678, CA04679, CA04680,
CA05673, CA05797 and CA05760 [Refs. 3 through 5, 14, 18, and 19].

The proposed activity addresses the fuel assemblies utilized in Units 1 and 2, batches A
through J. The above mentioned calculations are based on a fuel assembly mass of 1450
Ibs., which is conservative compared to the Tech Spec limit of 1300 Ibs. In compliance
with the Tech Sec limit, only those fuel assemblies with masses less than 1300 Ibs. will
be loaded into the ISFSL

The changes to the USAR consist of the following;

1. Section 3.3.4.1, second paragraph, is being revised to replace the phrase "the DSC
basket is designed to maintain the fuel configuration after a drop accident", with
the phrase "the DSC basket is designed to keep the fuel assemblies separated
from each other even after a drop accident".

2. Section 4.2.3 2, fifth paragraph, is being revised to delete the following sentences,
"Additionally, the structural characteristics of the cask and DSC limit the
deceleration loads on the fuel assemblies so that their integrity is assured in the
worst case drop accident (Reference 4.4). Thus, retrievability of fuel from the

ISFSI and from the DSC is assured, even following the maximum credible
accident”.

3. Section 5.1.1.9 is being revised to state that the DSC, transfer cask, and fuel shall
be examined following any accidental drop.

4. Section 8.2.5.2 is being revised to replace the last sentence about fuel integrity

with several paragraphs, which discuss the integrity of each of the components of
the fuel assembly based on the new analyses.

5. Section 8.4 is being revised to add new references 8.33 through 8.39.

A review of the Technical Specifications has revealed that the following changes need to
be made in them, based on the proposed activity.

1. Section 2.3: The ACTION statement will be revised to delete the phrase "from a
height greater than 15 inches, (0.38 m)”.

In addition, the basis for the above Technical Specification Section will be revised to
delete the last sentence, which is related to the 15 drop height.

Background

The Independent Spent Fuel Storage Installation (ISFSI) at the Calvert Cliffs Nuclear
Power Plant (CCNPP) stores spent fuel assemblies within Dry Shielded Canisters
(DSCs). Twenty-four spent fuel assemblies are loaded into each DSC. Each DSC
contains an outer leak-tight shell and an internal basket assembly. The outer shell
provides the structural strength, shielding, and a leak-tight chamber for containing
helium. The internal basket assembly includes twenty-four stainless steel guide sleeves
(one for each spent fuel assembly), nine perforated carbon or stainless steel spacer discs,
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and four carbon or stainless steel support rods. The nine spacer discs are spaced out
along the length of the DSC at locations that approximately coincide with the spent fuel
assembly’s eight spacer grids and the single lower retention grid. The spacer discs are
not structurally attached to the DSC shell walls or inner cover plates. The guide sleeves
traverse the length of the DSC cavity through openings in the nine spacer discs. Four
support rods are used to maintain the spacer disc locations. The support rods traverse
the length of the DSC cavity through the spacer discs, and are structurally welded to the
spacer discs. The DSC is loaded into a Transfer Cask (TC) for transporting it to the

storage facility, where it is placed in a Horizontal Storage Module (HSM) for a long-
term on-site storage.

While an accidental drop of the TC is not considered credible, it is still postulated to
occur, and its impact on the integrity of the DSC and TC is analyzed in detail and
documented in the USAR. The impact of the drop on the integrity of the fuel assemblies

was not analyzed, but was inferred from a Lawrence Livermore National Laboratory
Report [Ref. 7].

As part of the 1998 Calvert Cliffs Nuclear Power plant "Independent Spent Fuel Storage
Installation (ISFSI) Loading Restart Recovery Project," CCNPP performed an extensive
evaluation of the documentation available for the Dry Shielded Canister (DSC) and its
internals, to ensure that all its ficensing requirements are satisfied. During the
evaluation, CCNPP discovered that the spent fuel assembly safety, during a TC/DSC
accident drop scenario, was not adequately demonstrated in Ref. 7, which was widely
used by industry as it was distributed by the NRC. A review, by CCNPP, of the
Lawrence Livermore report revealed that only the cladding was evaluated for structural
adequacy. Other components of the CCNPP spent fuel assembly were not evaluated in
the Lawrence Livermore report. The failure of these components could compromise the
integrity of the fuel rod cladding, affect the center-to-center distance between fuel rods
which could impact the criticality and thermal evaluations, and could hinder the
retrievability of the spent fuel assembly from the DSC. Further, the latest NRC guidance
[Ref. 8] has raised questions about the method and assumptions used in the analysis of
the fuel rods. New analyses were prepared to address these issues.

The Westinghouse/CE 14X14 fuel assemblies, utilized by CCNPP, are approximately
157 inches in length and approximately eight by eight inches square in cross section.
Each fuel assembly contains one hundred and seventy-six, 0.44 inch diameter fuel rods,
which are closely bundled together. The fuel rods are held in place by an assembly of
eight spacer grids, one retention grid, five guide tubes, an upper end fitting, and a lower
end fitting. Each fuel rod contains spent nuclear fuel pellets, encased in a Zircalloy
cladding. The cladding performs the safety function of preventing the release of fission
product. Twenty-four spent fuel assemblies are loaded into a DSC. Within the DSC, the
fuel assemblies are loosely held in place by guide sleeves belonging to the internal
basket assembly.

New Analyses

New analyses were prepared to determine the response of fuel assembly components to a
postulated TC/DSC drop. Reference 3 was prepared first to evaluate the response of ali
of the fuel assembly components. Subsequently, References 4 and 5 were prepared to
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perform more detailed evaluations of the spacer grid and the upper end fitting (UEF),
and therefore, supersede specific portions of Reference 3 associated with these
components. Reference 3 documents the responses of fuel rods, guide tubes, lower end
fitting (LEF) and the retention grid. In these analyses, the DSC was not credited with
providing any reduction in the deceleration of fuel assemblies during the drop.

The mass of the fuel assembly used in these analyses was such that it enveloped
different types of fuel. Reference 6 provides the variations in fuel assembly masses.
The maximum mass is seen from the Reference as 1360 1bs., to which 80 lbs. should be
added to address the possibility of having control components included in an assembly.
Therefore, the maximum fuel assembly mass was conservatively taken as 1450 lbs. It is
noted, however, that CCNPP is currently limited by its Tech Specs to load into the ISFSI
only those fuel assemblies whose masses are less than 1300 ibs. each.

The temperatures at which the ASME code allowables were determined in all of the |
analyses envelop the maximum cladding temperature of 635 °F, per Technical i
Specification 3.4.1. |

The objectives of Reference 3 were to evaluate the fuel assembly retrievability and
criticality following a drop. Fuel assemblies from Units 1 and 2 batches A-J were |
included in the evaluation. Axial drops, both right side up and upside down, and lateral !
drop were analyzed for the licensing basis deceleration of 75g. The oblique drop was }
not analyzed, however, the design basis deceleration for the oblique drop is bounded by |
the design basis decelerations of axial and lateral drops. The axial drop analysis was ‘
based on the results of a similar analysis reported in the Electric Power Research
Institute (EPRI) report, EPRI NP-7419 [Ref. 9]. The lateral drop analysis was
performed using finite element methodology, through which Von Mises stress intensities
were calculated and compared against the allowables. Selected results of Reference 3
were updated by Reference 20 for a minor change in one of the parameters.

The calculated stress intensities and the allowables, in units of ksi, are tabulated below.

Axial (Right Axial (Upside
Lateral Side Up) Down Allowable
Fuel Rods 46.84% 30.3 (for a weaker <30.3 58.95
17X17 fuel at 88g)
Guide Tubes  51.43* 44.59 44.59 57.96*
LEF & Reten- 4.075 36.45 Insignificant 57.15

tion Grid
*Taken from Reference [20].

It is seen that the calculated stresses are less than the allowables, therefore, no failures
would occur.

Reference 4 analyzed the response of UEF flow plate, based on the consideration of the
elastic-plastic material behavior. The analysis considered a top-end vertical drop
scenario, which is the most limiting scenario for the UEF. The acceptance criterion used
was the lack of failure, rather than meeting the code minimum stress and strain values.

1t was determined that after a 75g drop the UEF ligaments would not fail, and that at
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least a factor of 2 margin would be available against ductile tearing.

Reference 5 analyzed the structural integrity of spacer grids, in order to demonstrate fuel
retrievability and cladding integrity. The guide sleeve, in which the assembly resides,
was assumed to be perfectly rigid for conservatism. An equivalent static impact force of
75g was used in the analysis to represent the worst case loading experienced by the
spacer grids during a DSC accidental horizontal drop. The Zircaloy-4 spacer grid, as a
part of a spent fuel assembly is expected to be irradiated and thus exhibit brittle
behavior. Nonetheless, both brittle and ductile (un-irradiated) cases were considered in
the calculation,

Based on the results of this evaluation, it was determined that major structural damage
of the spacer grid would occur from a 75g accident drop scenario for both ductile and
brittle material behavior assumptions. The evaluation also showed that some damage
would occur to the spacer grids even for drop heights of less than 15 inches, for both
ductile and brittle material behavior assumptions. Therefore, ISFSI Technical
Specification 2.3 criterion of a drop height of 15 inches or more for the fuel assemblies
to be inspected for damage is incorrect. Also, the ISFSI USAR assertion, of a
reasonable assurance that no damage would occur for drop heights of less than 15
inches, is incorrect. In addition, the perimeter strip would likely fail at the lower levels
of the spacer grid and thus allow fuel rods to be relocated from their original grid
locations, and create the possibility of one of them getting wedged against the guide
sleeve. It was further determined that, with this possibility, an additional pull force of
about 220 lbs. would be required for retrieving the fuel assembly from the DSC. This
additional required pull force is less than the pull force required in case of clip angle
failure scenario [Ref. 12], for which the fuel assembly retrievability was previously
determined to be feasible. Therefore, retrievability of the fuel assembly from the DSC
would not be compromised.

The effect of impact of a broken spacer grid fragment, during a horizontal drop, on the
fuel rod cladding was investigated [Ref. 18]. Various cladding vs. fragment orientations
and edge conditions were considered. The maximum cladding wall stress was found to
be less than the allowable stress of 80.5 ksi.

The failure of spacer grids was determined also to cause a change in the fuel rod pitch
from 0.58 inch to 0.465 inch. The impact of this pitch reduction was evaluated in
Reference 14. The cases evaluated were: an optimum density helium moderated and 0,
25,775 and 100% collapsed localized assembly, an unborated fully moderated 0, 25, 75
and 100% collapsed localized assembly, and an unborated fully moderated 0, 25, 75 and
100% coilapsed DSC system. In all of the above cases the kg was calculated to be
below the regulatory limit of 0.95.

Reference 19 evaluated the cladding temperature for the reduced rod pitch, and
determined that it would be lower than that for the normal rod pitch because of better
conductivity of the new arrangement.

References:;

1. Calvert Cliffs Independent Spent Fuel Storage Installation USAR, Rev. 9
2. CCNPP ISFSI USAR Change Request, UCR-00180
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3. CCNPP Calculation CA04678, Rev. 0000, BGE (Calvert Cliffs Units 1 & 2) ISFSI
Dry Storage Cask Drop Analysis

4. CCNPP Calculation CA04679, Rev. 0000, ISFSI Fuel Assembly Upper End Fitting
Structura! Integrity

5. CCNPP Calculation CA04680, Rev. 0000, ISFSI CE 14X 14 Fuel Grid Horizontal
Drop Evaluation

6. BGE Memorandum NEU 99-164, from T. A. Schearer to G. V. Patel, et al., 7/7/1999

7. Lawrence Livermore National Laboratory Report, UCID-21246, Dynamic Impact
Effects on Spent Fuel Assemblies, 10/20/1987

8. NRC Interim Staff Guidance [SG-12, Rev. 1, Buckling of Irradiated Fuel Under
Drop Conditions :

9. Electric Power Research Institute Report, EPRI NP-7419, Fuel-Assembly Behavior
Under Dynamic Impact Loads Due to Dry-Storage Cask Mishandling, July 1991

10, CCNPP Issue Report IR3-007-608, 03/04/1998

11. Technical Specifications for Calvert Cliffs I[SFSI, Amendment 3

12. CCNPP Calculation CA04132, Rev. 0003, Nutech Horizontal Module System
(NUHOMS) 24P ISFSI Dry Shielded Canister Structural Analysis for DSC Numbers
RO01-R024

13. CCNPP Calculation CA04141, Rev. 0002, ISFSI Transfer Cask Structural Analysis

14. CCNPP Calculation CA05673, Rev. 0000, Criticality Analysis for Dropped Fuel
Storage Cask

15. NEI 96-07, Rev. 1, Guidelines for 10 CFR 50.59 Safety Evaluations, 11/00

16. NRC Interim Staff Guidance ISG-3, Rev. 0, Post Accident Recovery

17. Calvert Cliffs ISFSI Updated Environmental Report, Rev. 1

18. CCNPP Calculation CA05797, Rev. 0000, DSC Horizontal Drop — Fuel Rod
Cladding Integrity during Impact with a Broken Spacer Grid Fragment

19. CCNPP Caiculation CA05760, Rev. 0000, Effective Conductivity of the
Reconfigured Fuel Assembly

20. Hopper and Associates Letter HABGE-02/01-0952, ITR Issue Resolution — Fuel
Rods and Guide Tubes, 02/13/01

Reason for This activity is being carried out in part to resolve Issue Report IR3-007-608 [Ref. 10].
Activity: The report was written to identify the issue related to the fuel assembly integrity. The
ISFSI USAR claimed, based on the Lawrence Livermore Report [Ref. 7], that the fuel
assembly integrity was maintained during and following a cask drop. A review of the

report showed that it evaluated only the cladding, but not any of the other fuel assembly
components.

The design objectives of the dry storage system include ensuring that the retrieval of fuel
assemblies is stiil assured and that the fuel rod integrity is not compromised, following
the worst case postulated cask drop accident,

ISFSI Technical Specifications Section 2.3, “Transfer Cask”, states that the transfer cask
lifting height with a non-single-failure-proof lifting device shall not exceed 80 inches.
The Technical Specification also states that for drops greater than 15 inches the DSC will
be returned to the spent fuel pool and be visually inspected. Therefore, retrievability of




EN-1-102

10 CFR 50.59/10 CFR 72.48 Reviews Revision 7

ATTACHMENT 3, 10 CFR 50.59/10 CFR 72.48 EVALUATION FORM (Page 7 of 13)

PROPOSED ACTIVITY NO: ES199800410 50.59 Log No.: N/A

72.48 Log No.:  SE00154

fuel from the DSC is demonstrated through analyses. The stipulation of 15 inches drop
height needs to be deleted, so that the inspection of the DSC will be required after a drop
from any height. :

ISFSI Technical Specifications Section 3.4.1 limits the maximum air temperature rise
within the Horizontal Storage Module. This is based on limiting the temperature of the

hottest rod in the DSC to below 635°F. The potential impact of a reduction in rod pitch
on cladding temperature is addressed in this safety evaluation.

Function(s) of
atfected SSC:

The affected SSCs are the spent fuel assemblies from Units 1 and 2, batches A through J.

CCNPP utilizes Westinghouse/CE 14X14 design fuel assemblies. Each fuel assembly
contains one hundred and seventy-six fuel rods, which are 0.44-inch diameter each. The
fuel rods are held in place by a set of eight spacer grids, one retention grid, five guide
tubes, an upper end fitting, and a lower end fitting. Each fuel rod contains spent nuclear
fuel pellets, encased in a Zircalloy cladding. The cladding performs the safety function of
containing the fission products and preventing their release. The guide tubes, spacer
grids, and end fittings form the structural frame of the assembly. The fuel assembly
structural components are also effective in limiting bending stresses in fuel rod cladding,
and in improving fuel rod stability under axial loads. The spacer grids maintain the fuel
rod pitch over the length of the assembly. The grids provide positive side restraint to the
fuel rods, but only a frictional restraint axially. The spacer grids are the widest pait on a
fuel assembly and are welded to all five guide tubes. The four outer guide tubes are
mechanically attached to the end fittings. The upper end fitting attaches to the guide
tubes to serve as an aligning and lifting device.

The fuel rods are held together in the assembly at a pitch of 0.58 inch, which helps to
control reactivity. The rods consist of enriched uranium fuel pellets stacked within a

Zircalloy cladding tube. The cladding is the first barrier that prevents the fission
products from escaping to the outside.

UFSAR Sections reviewed where relevant Tech Spec Sections reviewed where relevant information
information was found: was found:

ISFSI USAR Revision No.: 9 Tech Spec Bases Amendment/Rev No.: 3
ISFSI USAR Sections Reviewed: Calvert Cliffs Independent Spent Fuel Storage

Instailation Technical Specifications, Appendix A to

The main chapters reviewed were 1,3, 4, 5, 7, and | Materials License No. SNM-2505, Amendment 3, April

8. The key Sections reviewed are listed as 17" 2001
follows: ISFSI Tech Spec Reviewed:
1.2.1  General Description 2.3 Transfer Cask (TC)
3.1.1 Materials to Be Stored 3/4.1 Fuel to be Stored at ISFSI
3.3.4.1 Control Methods for Prevention 3/4.3.1 Ambient Temperature
of Criticality 3/4.4.1 Maximum Air Temperature Rise
4.2.1.2 Dry Shielded Canister (Structural 5.0 Design Features
Specifications)
4.2.3.2 Dry Shielded Canister
Description
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4.7.3 Individual Unit Description

5.1.1.2 Fuel Loading

5.1.1.9 Removal of Fuel from the Dry
Shielded Canister

8.1.1.2 Dry Shielded Canister Analysis

8.1.1.3 Dry Shielded Canister Internal
Basket Analysis

8.2.3.2 Earthquake - Accident Analysis

8.2.5 Cask Drop

Table 1.2-1 Design Parameters for the
Calvert Cliffs ISFSI

Table 3.1-1 Principal Design
Parameters for Fuel to Be
Stored

Table 3.3-3 CE 14X14 Fuel
Parameters

Table 3.3-5 Design Parameters for
Criticality Analysis of the
DSC

Table 3.6-3 Summary of Design
Criteria for Accident
Conditions

Table 8.1-1 Estimated Component
Weights

Table 8.1-3 Maximum Dry Shielded
Canister Stresses for
Normal Loads

Table 8.1-4 Maximum Dry Shielded
Canister Stresses for Off-
Normal Loads

Table 8.2-1 NUHOMS-24P Accident
Loading Identification

Does the proposed activity:

1. [ ves X NO Result in more than a minimal increase in frequency of occurrence of an
accident previously evaluated in the UFSAR?

Justification:
Frequency of an Accident:
Accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the USAR. The major
accidents consist of loss of shielding, external missiles, earthquake, flood, cask drop, lightning, blockage of
air inlets and outlets, DSC leakage, DSC overpressurization, and forest fire. Of these accidents, only the cask
drop accident and earthquake incident are impacted by this activity. The earthquake scenario is bounded by
the cask drop accident, as the acceleration postulated in a design basis earthquake is 1.5g, which is much
smaller than the acceleration in the drop accident of 75g. However, the frequency of occurrence of cask drop,
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or any other accident, is not increased by the new analysis of the fuel assembly integrity.

There is no change to the design or operation of the NUHOMS system caused by this activity. This activity
does not modify the external configuration of the DSC envelope. The interface between the DSC and the
HSM during [SFSI operations and interim storage of the DSC remains unaffected. Therefore, the frequency

of occurrence of an accident involving loss of HSM air outlet shielding, or blockage of HSM air inlets and
outlets will not increase.

Pressurization of the DSC due to fuel cladding failure is an accident scenario identified in USAR Section
8.2.9. The limiting DSC pressurization accident event is a rupture of fuel cladding together with blockage of
the HSM vents. As stated above, the impact of the cask drop on the cladding was evaluated. It was
determined that the fuel cladding would not rupture, and fuel rod integrity would be maintained.

DSC leakage is an accident scenario described in USAR Section 8.2.8. The USAR indicates that there are no
credible events that would initiate this type of accident. As stated in the preceding paragraphs, the frequency
of an accident that would lead to cladding failure is not increased by this activity. This activity does not

affect the design of the DSC pressure boundary and therefore does not increase the probability of DSC
leakage.

2. [] YES NO Result in more than a minimal increase in the likelihood of occurrence of a
malfunction of a structure, system or component (SSC) important to safety
previously evaluated in the UFSAR?

Justification:
Likelihood of Malfunction:
The proposed activity consists of evaluating the spent fuel assemblies contained in a DSC, following a
postulated drop, and incorporating the results into the USAR. The analyses were based conservatively on a
fuel assembly mass of 1450 lbs., which is higher than the value of 1300 Ibs. stated in the USAR and Tech
Spec 3.1.1. The analyses showed that the fuel rods, guide tubes, and upper and lower end fittings would
maintain their integrity, but the spacer grids would be damaged. A detailed analysis of the damage showed
that it would cause the fuel rods to be displaced from their grid location, and potentially get wedged between
the assembly and the DSC guide sleeve. However, the analysis also showed that as a result of the wedging
the additional force required to retrieve the fuel assembly was estimated to be about 220 Ibs. This is less than
the pull force required in the previously evaluated scenario of clip angle failure [Ref. 12], for which the fuel
assembly retrievability was determined to be feasible. In addition, the fuel rod pitch would reduce from 0.58
inch to 0.465 inch, due to the spacer grid failure. References 14 and 19 established that the decrease in fuel
rod pitch would not adversely impact on the criticality control or the cladding temperature.

Therefore, the likelihood of occurrence of a malfunction of equipment important to safety, namely the fuel
assemblies, will not be increased.

3. [ YES NO Result in more than a minimal increase in the consequences of an accident
previously evaluated in the UFSAR?

Justification:
Consequences of Accident:
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The proposed activity, namely analysis of fuel assembly integrity, is related to the cask drop accident and
earthquake incident, as stated above.

The consequences of the cask drop accident on the fuel assemblies were evaluated in References 3 through 5,
14, 18, and 19. The impact on critical safety functions is discussed below. The critical functions affected
will be the configuration and criticality controls, and confinement. Other critical functions, such as the
shielding, are not affected by the fuel assemblies.

Criticality Control: In the fuel assembly evaluation, the deceleration value of 75 g was used for a drop, which
ignored any reduction in deceleration provided by the DSC. Reference 5 determined that, following a drop,
spacer grids would be damaged, resulting in the reduction of fuel rod pitch to 0.465 inch. Reference 14
evaluated the criticality with reduced rod pitch, and determined that the kyg would still be less than 0.95.
Hence, the criticality control is maintained.

Configuration Control: Configuration of fuel assemblies within the DSC needs to be maintained such that the
assemblies remain retrievable, During a drop, the spacer grids would be damaged. This could result in a fuel
rod being removed from the grid and getting wedged between the fuel assembly and the guide sleeve. It
would cause an increase in the extraction force needed to retrieve the fuel assembly. However, the analysis
showed that the wedging of the fuel rods would require an additional pull force of only 220 Ibs. for fuel
assembly removal, which was previously determined to be within the capacity of the spent fuel handling
machine. Hence the fuel assembly retrievability is not jeopardized.

Confinement: The drop would not rupture or damage the cladding. Therefore, the radioactive fission products
would remain confined within the fuel rods.

Shielding: The fuel assembly, during a drop, would not impact the radiation shielding properties of the DSC,
and the DSC shielding materials. Therefore, there is no increase in the probability of a malfunction of the
DSC shielding due to this activity.

Thermal Control: The cask drop would result in a reduction of rod pitch. The local cladding temperature was
analyzed and determined to be lower than that for the normal rod pitch because of better conductivity of the
new arrangement. Therefore, there is no increase in the probability of a malfunction of the DSC thermal
control due to this activity.

4. [ YES X NO Result in more than a minimal increase in the consequences of a malfunction
of an SSC important to safety previously evaluated in the UFSAR?

Justification:
Consequences of Malfunction:

The proposed activity determined that the drop accident would not lead to breaching of the cladding, so that
consequences of malfunction of equipment important to safety, namely the radiation dose to operators or
radiation releases from ISFSI would not increase.

USAR Section 3.3.4.1 states that criticality control is assured by the physical properties and history of the
fuel, mechanical control of the assemblies' locations in the DSC basket, neutron absorption by the materials of
the basket, Calvert Cliffs administrative controls over fuel identification and handling, and the presence of
soluble boron in the fuel pool for wet operations. None of these parameters would change, however, the rod
pitch could decrease from 0.58 inch to 0.465 inch. The impact of this reduction of rod pitch on the criticality
was evaluated, and found to be insignificant. Therefore, criticality control would be maintained, and there
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would be no increase in the radioactivity content of the fuel assemblies.

5. [0 YES NO Create a possibility for an accident of a different type than any previously
evaluated in the UFSAR?
Justification:

Possibility of New Accident:

Accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the USAR, and have been
discussed previously. Evaluation of the fuel assembly integrity following a drop accident showed that the fuel
assembly would maintain its safety functions. The impacts of the drop accident on other components, such as
the DSC, and TC were evaluated previously. The results showed that none of the components would fail to
perform their safety functions. Since there is no change to the design or operation of the NUHOMS system

caused by this activity, the possibility of an accident of a different type than any previously evaluated in the
SAR will not be created.

6. DJ YES [] NO Create a possibility for a maifunction of an SSC important to safety with a
different result than any previously evaluated in the UFSAR?

Justification:
Possibility of New Malfunction:

The proposed activity examines the response of a fuel assembly to a cask drop accident. The evaluation
showed that the fuel assemblies would get damaged to certain extent. The components that would get
damaged are the spacer grids. Previously, it was inferred from Reference 7 that the fuel assembly would not
be damaged. Therefore, the likely failure of fuel assemblies is a malfunction of a different type than any that
was previously evaluated in the USAR,

As discussed above, despite the damage the critical functions of the fuel assemblies would remain intact. The
cladding would not be breached or ruptured, so that the fission product barrier would be maintained. The
criticality would not be a concern, and the thermal response would be within limits. Therefore, the new
failure of the fuel assemblies would not cause an adverse impact on safety.

7. [C] YES NO Result in a design basis limit for a fission product barrier as described in the
UFSAR being exceeded or altered?

Justification:
Analyses demonstrated that one component of the fuel assemblies would get damaged following a drop
accident, but the fuel assemblies would continue to be able to perform their safety functions of confinement,
criticality control, retrievability, and maintaining the temperature limits. The cladding would not be ruptured,
thus would be able to maintain the confinement. Fuel rod geometry would be altered, however, analysis
showed that it would not compromise the criticality control. Further, analysis showed that the geometry
alteration would impact retrievability, but that the assemblies would still be retrievable with an additional pull
force of acceptable magnitude. This maintains the original CCNPP commitment regarding retrievability,
although the latest NRC guidance [Ref. 16] states, “Recovery methods or the need for Over-Packs or Dry
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Transfer Systems to maintain safe storage conditions would then not be considered and evaluated as part of
the licensing process.” Since the fuel assembly can still be retrieved after a drop accident, and there is no

impact to the integrity of the fuel rods and criticality control, the design basis limit for a fission product
barrier is not exceeded or altered.

8. [ YES X] NO Result in a departure from a method of evaluation described in the UFSAR
used in establishing the design bases or in the safety analyses?

Justification:

The impact of an accidental drop of the TC on the integrity of the fuel assemblies was not analyzed
previously, but was inferred from a Lawrence Livermore National Laboratory Report [Ref. 7]. Subsequently,
CCNPP discovered that the spent fuel assembly safety, during a TC/DSC accident drop scenario, was not
adequately demonstrated in Ref. 7. A review, by CCNPP, of the Lawrence Livermore report revealed that
only the cladding was evaluated for structural adequacy. Other components of the CCNPP spent fuel
assembly were not evaluated in the report. The current activity includes an analysis of the components of the
fuel assembly, which were not previously analyzed. The evaluation methods used are the ones that have been

used before by CCNPP and the industry. Therefore this activity does not involve a departure from a method
of evaluation described in the ISFSI-USAR.

Summary: (For NRC Report, provide a brief overview)

Proposed Activity: The proposed activity consists of making changes to the ISFSI USAR, which are based on
the new analyses performed to document the fuel assembly integrity under Transfer Cask drop scenarios.

The changes being made to the ISFSI USAR consist of providing a summary of fuel assembly integrity
evaluation and results.

it has been determined that the proposed activity will require the following Technical Specifications changes.

Section 2.3: The ACTION statement needs to be revised to delete the phrase “from a height greater than
15 inches, (0.38 m)”

Reason for Activity: This activity is being carried out o resolve an issue related to the fuel assembly integrity.
The USAR claimed that the fuel assembly integrity was maintained during a cask drop based on the Lawrence
Livermore Report UCID-21246. A review of the report showed that it evaluated only the cladding, but not
any of the other components of the fuel assembly.

The design objectives of the dry storage system are to ensure that the retrieval of fuel assemblies is assured
and that fuel rod integrity is not compromised, following the worst case postulated cask drop accident.

Activity Summary: The integrity of fuel assemblies contained within a DSC, following a postulated 75g drop,
was analyzed. The drops considered were a horizontal drop, a right-side-up vertical drop, and an upside-down
vertical drop. The oblique drop deceleration is bounded by the decelerations of axial and lateral drops. The
analyses consisted of an evaluation of the impact of the drop on all of the fuel assembly components, namely
the fuel rods, guide tubes, spacer grids, retention grid, and upper and lower end fittings. The objectives of
this evaluation were to determine the impact on safety issues, such as confinement, criticality, cladding
temperature, and retrievability.

Stress intensities were calculated for the fuel rods, guide tubes, lower end fitting, and retention grid. The
calculated values were below the ASME code allowables for their respective materials. Therefore, none of
these components would fail following a drop.




EN-1-102
10 CFR 50.59/10 CFR 72.48 Reviews Revision 7

ATTACHMENT 3, 10 CFR 50.59/10 CFR 72.48 EVALUATION FORM (Page 13 of 13)

PROPOSED ACTIVITY NO: ES199800410 50.59 Log No.:  N/A

72.48 Log No.:  SE00154

The UEF was analyzed for its limiting scenario of an upside-down vertical drop. The analysis was based on
the consideration of elastic-plastic material behavior. It was determined that the UEF ligaments would not
fail, and that at least a factor of 2 margin would be available against ductile tearing.

The spacer grids were analyzed for their structural integrity. Both brittle (irradiated) and ductile (un-
irradiated) cases were considered in the calculation. It was determined that a major structural damage of the
spacer grid would occur for both ductile and brittle material behavior assumptions. The grid failures could
allow fuel rods to be relocated from their original grid locations, and create the possibility of one of them
getting wedged against the guide sleeve. It was further determined that, with this possibility, an estimated
additional pull force of about 220 lbs. would be required for retrieving the fuel assembly from the DSC. The
additional force required is within the capacity of the fuel handling machine. Therefore, retrievability of the
fuel assembly from the DSC would not be compromised,

The effect of impact of a broken spacer grid fragment, during a horizontal drop, on the fuel rod cladding was
investigated. Various cladding vs. fragment orientations and edge conditions were considered, The
maximum cladding wall stress was found to be less than the allowable stress.

The failure of spacer grids was determined also to cause a reduction in the fuel rod pitch. The impacts of this
change on the criticality and cladding temperature were analyzed. The criticality calculation determined that
the effective multiplication factor (k.s) would still be less than 0.95. The cladding temperature evaluation
determined that the temperature for the reduced rod pitch would be lower than that for the normal rod pitch
because of better conductivity of the new arrangement.

License Amendment Determination; This activity was evaluated against the criteria of 10CFR72.48(a}(2),
such as the frequency of occurrence or the consequences of an accident or the malfunction of equipment
important to safety. It was concluded that the activity does require a License Amendment for a change to the
Technical Specifications, and because it creates the possibility of a malfunction of an SSC important to safety
with a different result than that previously evaluated in the ISFSI-USAR.
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1.

The probability of occurrence or the consequences of an accident or malfunction of equipment important to
safety previously evaluated in the SAR is not increased.

Yes No May the probability of occurrence of a malfunction of equipment important to
safety previously evaluated in the SAR be increased?

Probability of Malfunction: As explained in the attached sheets

Yes DJ No May the consequences of a malfunction of equipment important to safety
previously evaluated in the SAR be increased?

Consequences of Malfunction: As explained in the attached sheets

Yes X No May the probability of occurrence of an accident previously evaluated in the
SAR be increased?

Probability of Accident: As explained in the attached sheets
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Possibility of New Malfunction: As explained in the attached sheets

[] Yes ] No May the possibility of an accident of a different type than any previously
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Possibility of New Accident: As explained in the attached sheets
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3. The margin of safety as defined in the basis for any Technical Specification is not reduced.
[] Yes No Will the margin of safety as defined in the basis for any Technical Specification

be reduced?

Bases Discussion of why the margin of safety is not reduced

As explained in the attached sheets
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72.48 — SAFETY EVALUATION
ISFSI - SAFETY ANALYSIS UPDATE

PROPOSED ACTIVITY

This safety evaluation is prepared to update Section 8.2.9.2 of SAR of the ISFSI to reflect
the modified analysis of the DSC internal pressure during accident condition.

Reason for Activity

Nuclear Engineering Unit procedures require an owner acceptance review of vendor
calculations. During such review of TRANSNUCLEAR WEST (TNW) calculation
BGE001.0401, “DSC Internal Pressure, Rev. 1” (NEU calculation CA03947) two
discrepancies were detected. The first error, dealt with non-conservative pressure,
temperature, and volume used to calculate the helium mass for fuel rods. Correct values
of 465 psia, 68 F, and 1.99 in’ now replace the earlier values of 435 psia, 630 F, and 1.23
in’, respectively. Issue report IR1-043-511 was created to trace the resolution of this
change. The second discrepancy deals with the helium temperature used in the backfill
process of the Dry Shielded Canister (DSC). The correct temperature of 290 F calculated
by NEU through a transient analysis replaces 362 F used in the earlier analysis. The latest
revision of the TNW calculation now uses the updated values and calculates a higher
helium mass available for DSC pressurization in a design base accident. This results in a
higher peak pressure of 64.55 psia, which is still less than the pressure limit of 64.7 psia.

Function of the Affected SSC

The affected SSC is the DSC. The safety functions of DSC are containment, shielding,
criticality control, and heat transfer. The primary function of the DSC is to provide
containment for the spent nuclear fuel. Hence, the DSC consists of a stainless steel shell,
which is hermetically sealed by welding to the two inner top and bottom cover plates.
There are also two outer cover plates welded to the shell to ensure containment integrity.
The gamma ray shielding at both ends of the DSC is provided by the use of thick lead
plugs. This is to minimize exposure from the top during the DSC drying and sealing
process. This is also to minimize exposure from the bottom of the DSC while placed in
the horizontal storage module (HSM). The shell thickness provides some radial shielding
even though shielding in the radial direction is not a safety function of the DSC.

The internal basket assembly of the DSC provides criticality control. The fuel assemblies
are maintained in the desired position by a series of guide sleeves and axial support rods
during normal and accident conditions. The location and the thickness of the guide
sleeves in addition to the distance between the fuel assemblies provide the criticality
control. Heat is transferred from the fuel rods to the DSC shell and the cover plates by a
combination of thermal radiation, thermal conduction, and internal natural circulation
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mechanisms. The conduction heat transfer takes place through guide-sleeves, spacer
grids, as well as the helium cover gas. The internal circulation takes place by the helium
gas between the heat source (fuel rods), and the heat sink (DSC shell and cover plates).
The DSC shell in turn is air cooled by natural convection provided by ventilation in the
horizontal storage module (HSM). Cooling of the fuel rods is essential in maintaining the
integrity of the cladding, which serves as the primary containment barrier of the fission
gases and prevents oxidation of uranium. Finally, the DSC integrity must be maintained
as it acts as the final barrier for the release of fission gases in to the environment. The
design pressure limit of the DSC under accident conditions is 64.7 psig. An accident
condition is defined as an event leading to the blockage of all HSM vent paths when
ambient temperature is 103 F and 30% of fuel rod gases are released in to the DSC.

Revised Analysis

The DSC internal pressure is a factor of the gas mass in the DSC. The contribution to the
gas mass in the DSC consists of three components as follows. First, the backfill helium
injected into the DSC subsequent to the fuel assembly loading. Second, the fill helium of
fuel rods assumed to enter DSC in a hypothetical failure of all rods. Third, the fuel rod
fission gases of which 30% is assumed to enter DSC in a hypothetical faiture of all rods.
Calculation of the mass of each gas requires three parameters namely, pressure,
temperature, and volume as detailed below.

Mass of backfill helium. The ISFSI technical specification 2.2.2 for helium backfill
specifies a pressure up to 2.5 psig £2.5 psi. A conservative pressure of 5 psig is used in
the analysis. As part of this activity the administrative procedure ISFSI-01, "Independent
Spent Fuel Storage Installation Procedure” that fills the DSC with helium will be changed
to restrict the maximum fill pressure to 2.5 psig. This is to account for 2.5 psi instrument
uncertainty. The DSC helium backfill mass is calculated using a DSC volume of 235 ft*
and a conservatively low temperature of 290 F. The fill temperature is obtained from a
transient analysis to ensure the maximum partial pressure is reached due to the injected
helium. This results in an additional helium mass of about 9% than originally calculated.

Mass of fuel rod helium. The rod fill helium mass is calculated using revised values for
pressure, temperature, and fuel rod gap volume. These are 465 %)sia for pin pressure, 68 F
for gas temperature, and a conservative gap volume of 1.99 in’ per rod. These changes
resulted in a helium mass, which is larger by a factor of about 3.6 compared to the
originally calculated helium mass.

Mass of fuel rod fission gases. No discrepancy was found in the calculation of the fission
gases. Hence, no change is made and the total moles of the fission gases remain as 194.
Using the above mentioned mass of gases, the partial pressure due to the DSC helium
backfill is 26.49 psia and the partial pressure due to the fuel rod helium and fission gases
is 38.06 psia. Using the design basis accident condition (ambient temperature of 103 F),
total DSC pressure reaches 64.55 psia, being below the DSC design pressure of 64.7 psia.
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Since the peak pressure in the most conservative circumstance, used in the analysis, is still
below the design limit, it can then be concluded that the additional mass of the helium gas
does not adversely affect any of the DSC safety functions.

ISFSI USAR Revision No.:...........c.ccoon..e.... 8

ISFSI USAR Section Reviewed................... 827 . and 8.2.9
ISFS Tech Spec. Bases Amendment/Rev. No.: 1

ISFSE Tech Specification Bases Reviewed: 222and 24

1. The probability of occurrence or the consequences of an accident or

malfunction of equipment important to safety previously evaluated in the
SAR in not increased

Probability of Malfunction

The probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the SAR will not be increased as the result of this proposed
activity. This activity involves making changes to fuel parameters assumed in an
ISFSI accident analysis for the fuel, to be stored in the BGE Calvert Cliffs ISFSI
facility. ~Critical functions that must be maintained are containment, shielding,
criticality control, and thermal safety functions. The probability of a malfunction
is only increased if the performance of any equipment or components required to
perform the above functions is degraded. In this case, none of these functions are
degraded.

The source strength of the gamma and neutron radiation remain within the original
design limits and shielding properties are unchanged, thus shielding functions are
not impacted by the changes outlined above. The requirements for heat transfer
for the DSC to maintain temperatures below normal operating limits are not
affected by these changes. The increase in initial temperature of the helium fill gas
does not challenge the DSC's containment function since calculated pressures
remain below design limits. The DSC and fuel assembly functions to prevent
criticality are not impacted by the changes in fuel parameters since the changes in
initial uranium mass and fuel pellet diameter are still bounded by the existing
criticality analysis. Thus the probability of any malfunctions is not increased.

Consequence of Malfunction

The consequences of a malfunction of equipment important to safety previously
evaluated in the SAR will not be increased as a result of this proposed activity.
Critical functions that must be maintained are containment, shielding, criticality
control, and thermal safety. The probability of a malfunction is increased if the
performance of any equipment or components required to perform these functions
is degraded. As discussed earlier, none of these functions are degraded. Gamma
and neutron source strengths remain within the original design limits and shielding
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properties are unchanged, thus shielding functions are not impacted by this change
to the fuel parameters. Heat transfer functional requirements for the DSC to
maintain temperatures below normal operating limits are not affected by these
changes. The increase in initial pressure of helium fill gas does not challenge the
DSC's containment function since calculated pressures remain below design limits.
The DSC and fuel assembly functions to prevent ctiticality are not impacted by the
changes in fuel gap volume. Therefore, there is no increase in the consequences of
malfunction of equipment important to safety. There is no release of gases. Hence
there is no consequences.

Probability of Accident

The probability of occurrence of an accident previously evaluated in the
SAR will not be increased as the result of this activity. Credible accidents
analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the
SAR. Accidents affected by this change in fuel parameters include the
drop accident, the accidental pressurization, and the blockage of air inlets
and outlets. The changes in fuel parameters do not lead to an increased
likelihood of any of these accidents. Assembly weights remain unchanged
and within acceptable limits, thus the drop accident probability is not
increased. The increased moles of the helium fill gas and the fuel rod gap
volume does not increase the probability of accidental pressurization of
the DSC. This is because, the calculated peak pressure using conservative
inputs and assumptions remains below the design limit. There is no
change to the operation of the ISFSI system caused by this activity,
therefore there is no change to the probability of any analyzed accident.

Consequences of an Accident

The consequences of an accident previously evaluated in the SAR will not
be increased as a result of this activity. Credible accidents analyzed for the
Calvert Cliffs ISFSI are discussed in Section 8.2 of the SAR. Accidents
affected by this change in fuel parameters include the drop accident, the
accidental pressurization, and the blockage of air inlets and outlets.

Increases in consequences only occur when doses to the public are
increased beyond what were previously calculated. Gamma and neutron
source strengths remain within the original design limits and shielding
properties are unchanged, thus shielding functions are not impacted by this
change to the fuel parameters. The increase in initial temperature of the
helium fill gas does not challenge the DSC's containment since the
calculated peak pressure remains below the design limit. The DSC and
fuel assembly functions to prevent criticality are not impacted by the
changes in fuel parameters since the change in the fuel rod gap volume has
no effect on the criticality analysis. Additionally there are no changes to
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the operations of the ISFSI created by this activity. Therefore, there is no
increase in the consequences of accidents evaluated in the SAR. There is
no release of radioactive materials to the environment. Hence, there are
no consequences.

2. The possibility for an accident or malfunction of a different type than any
evaluated previously in the SAR is not created

The possibility for an accident or malfunction of a different type than any
evaluated previously in the SAR is not created.

Possibility of New Malfunction

The possibility of a malfunction of a different type than any previously
evaluated in the SAR will not be created as a result of this activity. This
activity involves a revised analysis of the mass of helium in the DSC, to
be stored in the CEG Calvert Cliffs ISFSI facility. Critical functions that
must be maintained are containment, shielding, criticality control, and
thermal safety functions. All fuel parameters remain within acceptable
limits, thus no new malfunctions exist. Since the operation of the ISFSI
system is not changed by these changes in fuel parameters, no new
malfunctions of equipment or materials are involved.

Possibility of New Accident

The possibility of an accident of a different type than any previously
evaluated in the SAR will not be created as a result of this activity.
Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in
Section 8.2 of the SAR. The operation of the ISFSI system is not changed
by the revised analysis discussed above. Criticality is not affected and all
other parameters remain within acceptable limits, thus the possibility of a
new accident does not exist.

3. The margin to safety as defined in the basis for any Technical Specification is
not reduced

The margin of safety as defined in the basis for the BGE ISFSI Technical
Specification 2.4 is not reduced since the analysis documents that the stress and
dose allowables specified in the FSAR and SER are still maintained. Technial
Specification 2.4 requirements for HSM dose rates are associated with initially
loaded HSMs. Technical specification 2.2.2 is respected in the analysis. Thus
there is no Unreviewed Safety Qustion.
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Occupational Dose

An increase in occupational dose will not occur as a result of this activity. The
operation of the ISFSI system is not changed by the changes determined in the
revised analysis. Gamma and neutron source strengths remain within the original
design limits and shielding properties are unchanged, thus occupational doses are
not affeted. :

Environmental Impact

An environmental impact will not occur as the result of this activity.
Integrity of the DSC or transfer cask is not affected by this activity.
Shielding functions of the DSC and the transfer cask are not affected by
this activity. This activity does not affect any area of the plant site
previously undisturbed for the ISFSI, and does not cause any reason for
revision to the ISFSI Updated Environmental Report. The proposed

activity does not affect the environmental conditions associated with the
ISFSI.

Summary: (For NRC Annual Report, provide a brief overview)

This activity involves a change in the ISFSI UFSAR to reflect the revised
peak pressure calculated for the DSC. This revised peak pressure is larger
than before but still below the design limit. No other parameter is affected.
The reason for calculating a new peak pressure for the DSC is the fact that
the DSC helium mass in increased due to two factors. First, a more
conservative temperature is used for helium during the backfill process to
maximize the DSC pressure in the most limiting accident scenario. The
second factor is the use of a larger fuel rod gap volume, which increases
helium mass stored in each fuel rod.

Gamma and neutron source strengths remain within the original design
limits and shielding properties are unchanged, thus shielding functions are
not impacted by the change in the fuel gap volume. Heat transfer
functional requirements for the DSC to maintain temperatures below
normal operating limits are not affected by these changes. The increase in
initial temperature of the helium fill gas does not challenge the DSC's
containment function since calculated pressures remain below design
limits. The DSC and fuel assembly functions to prevent criticality are not
impacted by the change in fuel gap volume. Assembly weight and overall
DSC weights remain within acceptable limits. Thus the changes do not
involve a Unreviewed Safety Question.




NUHOMS-24P design, this accident assumes that the fuel rods and the
DSC pressure boundary are ruptured due to an event of unspecified origin.

8.2.8.2 _ Accident Analysis

There are no structural or thermal consequences resulting from the DSC
leakage accident described above. The radiological consequences of this
accident are presented in Section 8.2.8.3.

8.2.8.3 Accident Dose Consequences

Whole body and maximum organ doses are calculated for g hypothetical
individual assumed to be present at the nearest controlled area boundary
location (with respect to the ISFSI, approximately 3900 for the duration of

controlled area boundary. The resulting calculated doses are 0.1 mrem
and 17.8 mrem for the maximum off-site total body and skin doses,
respectively. These accident doses are well within the 10 CFR 72.106 limit
of 5000 mrem. ' .

8.2.9 ACCIDENTAL PRESSURIZATION OF DRY SHIELDED CANISTER
For more information see Reference 8.16.

This accident addresses the Consequences of accidental pressurization of the DSsC.

82.9.1 Cause of Accident

Internal pressurization of the DSC could result from fuel cladding failure
that would release fuel rod fill gas and free fission gas.

8.2.9.2 Accident Analysis

The maximum DSC accident pressurization was calculated aésuming that
the fuel rod ﬁiiion gas release fraction is 30%, and that the fue| rod fill gas

pressure | psia. The resulting internal DSC Pressure was calculated
* at the Calvert Cliffs maximum ambient temperature of 103°F The fimiting
accident for DSC pressurization is the HSM blocked vent Case.digscussed in

Section 8.2.7. Under these conditions, the gas temperat@n the DSC
0.9.

will rise to 548°F producinga DSC internal pressure of
maximum DSC shell local primary membrane stress | ensity does-
accident pressurization was calculated using 50 psig, the design badis

accident pressure discussed in Reference 8.1, and was determined to b
5.1 ksi.

8.29.3 Accident Dose Calculations

Since the maximum DSC accident pressure is within the design basis
limits, there are no dose consequences,

8.2.10 FOREST FIRE
For more information see Reference 8.18.

CALVERT CLIFFS ISFS! USAR 8.2-12 Rev. 8




ATTACHMENT 3, SAFETY EVALUATION FORM (Page ! of 4)

Page 1 of 10

ACTIVITY: ES200000755 50.59 Log No.:

72.48 Log No.: SE00156

Based on the attached discussion, does this activity:

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations

Require a change or addition to the UFSAR/USAR/Technical Specification Bases?

{1 YES [ NO [nvolve an unreviewed safety question (USGQ)?

[ YES X NO Involve a change in the Technical Specifications/License Conditions?
YES [] NO

Applicable to 10 CFR 72.48 Safety Evaluations

[0 YES [X NO Involve a Significant Increase in Occupational Dose?

[l YES [ NO Involve a Significant Unreviewed Environmental Impact?

Mahmoud Massoud M, MdM o US:

PRINTED NAME AND SIGNATURE

YES [] NO

Prepared by:

Tpartment:

NED Date:

9/13/00

Is a special review required by groups other than the group to which the Preparer

belongs?
Resp.Ind:  R. H. Beall Resp. Ind.: Resp. Ind.:
PRINTED NAME PRINTED NAME PRINTED NAME
ATURE SIGNATURE SIGNATURE
Work Work Work
Group: M Group: Group:
Date: ?////00 Date: Date:
Approved i) ] Appr Disgpproved D
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Signature atu S‘\ /W)/
ER %S-DES/ GS-TSES, or PE- PDSU
Date _7" //' Lawo Date Gt

The POSRC has reviewed this evaluation according to NS-2-101.

POSRC Meeting No.: OO0 -076 Date: 6)/ J/)o
Recommend IE/Recommend [] Signature //HZ L Date 9/?//90
Approval Disapproval POSRC CHAIR}\’[AN
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Approved EZ/ Disapproved [ ]  Signature /7/ Date ?A%é
PLANT GENEE‘(WANACER

The OSSRC has reviewed this evaluation according to NS-2-100.
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Signature: /LU {

OSSRC SES Chairman
If yes, OSSRC Meeting No.
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ATTACHMENT 3, SAFETY EVALUATION FORM (Page 2 of 4)

Page 2 of 10
ACTIVITY; ES260000755 50.59 Log No.: 72.48 Log No.: SE00156
Proposed Activity: As explained in the attached sheets
Reason for Activity: As explained in the attahced sheets

Function(s) of affected SSC:

As explained in the attached sheets

SAR Revision No.; 8

Tech Spec Bases Amendment/Rev No.:

SAR Sections Reviewed: 8.2

Tech Spec Bases Reviewed:

Complete for 50.59 and 72.48:

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to
safety previously evaluated in the SAR is not increased.

[] Yes K No

May the probability of occurrence of a malfunction of equipment important to
safety previously evaluated in the SAR be increased?

Probability of Malfunction: As explained in the attached sheets

[] Yes DX No

May the consequences of a malfunction of equipment important to safety
previously evaluated in the SAR be increased?

Consequences of Malfunction: As explained in the attached sheets

[] Yes Xl  No

May the probability of occurrence of an accident previously evaluated in the
SAR be increased?

Probability of Accident: As explained in the attached sheets

] Yes X No

May the consequences of an accident previously evaluated in the SAR be
increased?

Consequences of Accident: As explained in the attached sheets

EN-1-102, Revision 5

enforms\1-102-03.dot




ATTACHMENT 3, SAFETY EVALUATION FORM (Page 3 of 4)

Page 3 of 10
ACTIVITY ES200000755 50.59 Log No.: 72.48 Log No.: SE00156
2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR
is not created.
] Yes No May the possibility of a malfunction of a different type than any previously

evaluated in the SAR be created?
Possibility of New Malfunction: As explained in the attached sheets

[[1 Yes ] No May the possibility of an accident of a different type than any previously
evaluated in the SAR be created?

Possibility of New Accident: As explained in the attached sheets

Complete for 50.59 and 72.48:

3. The margin of safety as defined in the basis for any Technical Specification is not reduced.

] Yes Xl ™o Will the margin of safety as defined in the basis for any Technical Specification
be reduced?

Bases Discussion of why the margin of safety is not reduced

As explained in the attached sheets

EN-1-102, Revision 5 enforms\1-102-03.dot




ATTACHMENT 3, SAFETY EVALUATION FORM (Page 4 of 4)

Page 4 of 10
ACTIVITY: ES200000755 50.59 Log No.: 72.48 Log No.:  SE00156
Complete for 72.48:
] Yes <] No Will the proposed activity involve a significant increase in occupational dose?
A significant increase in occupational dose: As explained in the attached sheets
[] Yes X] Neo Will the proposed activity involve a significant unreviewed environmental

impact?

A significant unreviewed environmental impact: As explained in the attached sheets

Summary: (For NRC Report, provide a brief overview)

As explained in the attached sheets

EN-1-102, Revision 5 enforms\1-102-03 .dot
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72.48 — SAFETY EVALUATION
ISFSI - FUEL PARAMETER UPDATE
PROPOSED ACTIVITY

This safety evaluation is prepared to update ISFSI SAR to reflect changes in Tables 1.2-
1,3.3-3, and 3.3-5.

Reason for Activity

This activity is a result of the resolution of IR3-007-603. This issue report documents that
Batches A, B, and C used in Units I and 2 had different uranium mass, pellet diameter,
and clad thickness than specified in various tables of the ISFSI SAR. In response to this
issue report, the design basis analysis for ISFSI has been verified as bounding for
parameters of Units 1 and 2 fuel Batches A, B, and C. This activity will incorporate the
fuel batch A, B, and C parameters into the ISFSI SAR as necessary.

Regarding the uranium mass issue, the IR notes that fuel assemblies contain as much as
399 kg of uranium while only 386 kg of uranium is specified in Table 1.2-1 of the ISFSI
SAR. The change to Table 1.2-1 includes replacement of “nominal” to “minimum” for
initial uranium content. Regarding the pellet diameter, the IR notes that the actual fuel
assembly characteristics for Batches A, B, and C (pellet diameter of 0.3805 inches) are
different than that specified in SAR Table 3.3-3 (pellet diameter of 0.3765 inches).
Regarding clad thickness, Batches A, B, and C have clad thickness of 0.026 inches. The
change to Tables 3.3-3 and 3.3-5 includes a footnote describing that the slight deviation of
pellet diameter and clad thickness do not affect the results of design basis analysis.

Function of the Affected SSC

The affected SSC is the DSC. The DSC has containment, shielding, criticality control,
and thermal safety functions. The primary function of the DSC is to provide containment
for the spent nuclear fuel. Hence, the DSC consists of a stainless steel shell, which is
hermetically sealed by welding to the two inner top and bottom cover plates. There are
also two outer cover plates welded to the shell to ensure containment integrity. The
gamma ray shielding at both ends of the DSC is provided by the use of thick lead plugs.
This is to minimize exposure from the top during the DSC drying and sealing process.
This is also to minimize exposure from the bottom of the DSC while placed in the
horizontal storage module (HSM). The shell thickness provides some radial shielding
even though shiclding in the radial direction is not a safety function of the DSC.

The internal basket assembly of the DSC provides criticality control. The fuel assemblies
are maintamed in the desired position by a series of guide sleeves and axial support rods
during normal and accident conditions. The location and the thickness of the guide sleeves
in addition to the distance between the fuel assemblies provide the criticality control. Heat
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is transferred from the fuel rods to the DSC shell and the cover plates by a combination of
thermal radiation, thermal conduction, and internal natural circulation mechanisms. The
conduction heat transfer takes place through guide-sleeves, spacer grids, as well as the
helium cover gas. The internal circulation takes place by the helium gas between the heat
source (fuel rods), and the heat sink (DSC shell and cover plates). The DSC shell in turn is
air cooled by natural convection provided by ventilation in the horizontal housing module
(HSM). Cooling of the fuel rods is essential in maintaining the integrity of the cladding,
which serves as the primary containment of the fission gases and prevents oxidation of
uranium. Finally, the DSC integrity must be maintained as it acts as the final barrier for the
release of fission gases in to the environment.

Revised Analysis

Mass of uranium and pellet diameter. As part of the resolution of IR3-007-603, it was
noted that different calculations use different values for uranium mass. This is justified, as
the goal in all such calculations is to use conservative inputs and assumptions. In a
calculation where the goal is to determine the amount of negative reactivity, the use of a
low value for uranium mass is justified and conservative. On the other hand, a high value
for uranium mass is conservative when the goal was to determine the sources of positive
reactivity. In conclusion, the current criticality analysis is bounding for Batches A, B, and
C parameters.

Fuel Pellet Diameter. Issue report IR3-007-603 denotes that several fuel assemblies listed
in the ISFST SAR are different from actual fuel assembly characteristics for Batches A, B,
and C. Table 3.3-3 and 3.3-5 of ISFSI SAR specifies pellet diameter of 0.3765. The
pellet diameter of Batches A, B, and C is 0.3805 inches. Resolution of this issue is based
on the fact that, criticality is a function of uranium mass and density. The uranium mass
and density in calculation CA03971 (Vectra calculation 113-113.0600) bounds all
applicable fuel batches, i.e., for Batches A — G for Units 1 and 2.

Clad thickness. Similar to fuel pellet diameter, there are discrepancies between fuel clad
thickness specified in the ISFSI SAR Tables 3.3.-3 and 3.3-5 and clad thickness of fuel
Batches A, B, and C. Resolution of this issue is based on the fact that there is no concern
regarding reactivity. Clad thickness affects fuel rod gap volume that is considered in
SE00155. Clad thickness also affects the allowable pressure stress for a given clad
temperature. To ensure that the maximum stress remains below the allowable, and no fuel
would fail within the specified ISFSI lifetime and specified fuel burnup, calculation
CA03949 (TNW BGE-01.0403, Rev. 1) performs a conservative analysis and establishes a
clad temperature limit. The results of new cases analyzed for the thinner cladding
associated with Batches A, B and C indicate that the clad temperature limit remains
conservative for these batches as well.
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ISFSI USAR Revision No.:............cocco........ 8
ISFSI USAR Section Reviewed.:.................. Tables 1.2-1, 3.3-3, and 3.3-5
ISFS Tech Spec. Bases Amendment/Rev. No.: 1

ISFSI Tech Specification Bases Reviewed: -

1.

The probability of occurrence or the consequences of an accident or
malfunction of equipment important to safety previously evaluated in the
SAR in not increased

Probability of Malfunction

The probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the SAR will not be increased as the result of this proposed
activity. This activity involves uranium mass, pellet diameter, and clad thickness.
None of these changes would have any affect on the DSC function. Critical
functions that must be maintained are containment, shielding, criticality control,
and thermal safety functions. The probability of a malfunction is only increased if
the performance of any equipment or components required to perform the above
functions is degraded. In this case, none of these functions are degraded.

The source strength of the gamma and neutron radiation remain within the original
design limits and shielding properties are unchanged, thus shielding functions are
not impacted by the changes outlined above. The requirements for heat transfer
for the DSC to maintain temperatures below normal operating limits are not
affected by these changes. The DSC and fuel assembly functions to prevent
criticality are not impacted by the changes in fuel parameters since the changes in
initial uranium mass, fuel pellet diameter, and clad thickness are still bounded by
the existing criticality analysis. The cladding temperature limit is also not
affected. Thus the probability of any malfunctions is not increased.

Consequence of Malfunction

The consequences of a malfunction of equipment important to safety previously
evaluated in the SAR will not be increased as a result of this proposed activity.
Critical functions that must be maintained are containment, shielding, criticality
control, and thermal safety. The probability of a malfunction is increased if the
performance of any equipment or components required to perform these functions
is degraded. As discussed earlier, none of these functions are degraded. Gamma
and neutron source strengths remain within the original design limits and shielding
properties are unchanged, thus shielding functions are not impacted by this change
to the fuel parameters. Heat transfer functional requirements for the DSC to
maintain temperatures below normal operating limits are not affected by these
changes. The DSC and fuel assembly functions to prevent criticality are not
impacted by the changes in fuel parameters since the changes in initial uranium
mass, fuel pellet diameter, and clad thickness are still bounded by the existing
criticality analysis. The cladding temperature limit is also not affected. Therefore,
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there is no increase in the consequences of malfunction of equipment important to
safety. There is no release of gases. Hence there are no consequences.

Probability of Accident

The probability of occurrence of an accident previously evaluated in the
SAR will not be increased as the result of this activity. Credible accidents
analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the
SAR. Accidents affected by this change in fuel parameters include the
drop accident, the accidental pressurization, and the blockage of air inlets
and outlets. The changes in fuel parameters do not lead to an increased
likelihood of any of these accidents. Assembly weights remain unchanged
and within acceptable limits, thus the drop accident probability is not
increased. The DSC and fuel assembly functions to prevent criticality are
not impacted by the changes in fuel parameters since the changes in initial
uranium mass, fuel pellét diameter, and clad thickness are still bounded by
the existing criticality analysis. The cladding temperature limit is also not
affected. There is no change to the operation of the ISFSI system caused
by this activity, therefore there is no change to the probability of any
analyzed accident.

Consequences of an Accident

The consequences of an accident previously evaluated in the SAR will not
be increased as a result of this activity. Credible accidents analyzed for the
Calvert Cliffs ISFSI are discussed in Section 8.2 of the SAR. Accidents
affected by this change in fuel parameters include the drop accident, the
accidental pressurization, and the blockage of air inlets and outlets.

Increases in consequences occur only when doses to the public are
increased beyond what were previously calculated. Gamma and neutron
source strengths remain within the original design limits and shielding
properties are unchanged, thus shielding functions are not impacted by this
change to the fuel parameters. The DSC and fuel assembly functions to
prevent criticality are not impacted by the changes in fuel parameters since
the changes in initial uranium mass, fuel pellet diameter, and clad
thickness are still bounded by the existing criticality analysis.. There are
no changes to the operations of the ISFSI created by this activity.
Therefore, there is no increase in the consequences of accidents evaluated
in the SAR. The cladding temperature limit is also not affected. There is
no release of radioactive materials to the environment. Hence, there are
no consequences.
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2. The possibility for an accident or malfunction of a different type than any
evaluated previously in the SAR is not created

The possibility for an accident or malfunction of a different type than any
evaluated previously in the SAR is not created.

Possibility of New Malfunction

The possibility of a malfunction of a different type than any previously
evaluated in the SAR will not be created as a result of this activity.
Critical functions that must be maintained are containment, shielding,
criticality control, and thermal safety functions. All fuel parameters
remain within acceptable limits, thus no new malfunctions exist. Since the
operation of the ISFSI system is not changed by these changes in fuel
parameters, no new maifunctions of equipment or materials are involved.

Possibility of New Accident

The possibility of an accident of a different type than any previously
evaluated in the SAR will not be created as a result of this activity.
Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in
Section 8.2 of the SAR. The operation of the ISFSI system is not changed
by the revised analysis discussed above. Criticality is not affected and all
other parameters remain within acceptable limits, thus the possibility of a
new accident does not exist.

3. The margin to safety as defined in the basis for any Technical Specification is
not reduced

The margin of safety as defined in the basis for the BGE ISFSI Technical
Specification 2.4 is not reduced since the analysis documents that the
stress and dose allowable specified in the FSAR and SER are stiil
maintained. Thus there is no Unreviewed Safety Question. Regarding the
mass of uranium, pellet diameter, and clad thickness, the margin to safety
is not reduced. This is true because the analyses of record remain
bounding.

Occupational Dose

An increase in occupational dose will not occur as a result of this activity.
The operation of the ISFSI system is not changed by the changes
determined in the revised analysis. Gamma and neutron source strengths
remain within the original design limits and shielding properties are
unchanged, thus occupational doses are not affeted.
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Environmental Impact

An environmental impact will not occur as the result of this activity.
Integrity of the DSC or transfer cask is not affected by this activity.
Shielding functions of the DSC and the transfer cask are not affected by
this activity. This activity does not affect any area of the plant site
previously undisturbed for the ISFSI, and does not cause any reason for
revision to the ISFSI Updated Environmental Report. The proposed
activity does not affect the environmental conditions associated with the
ISFSIL

Summary: (For NRC Annual Report, provide a brief overview)

This activity is a result of the resolution of IR3-007-603. This issue report
documents that batches A, B, and C used in units 1 and 2 had different
uranium mass, pellet diameter, and clad thickness than specified in various
tables of the ISFSI SAR. In response to this issue report, the design basis
analysis for ISFSI have been verified as bounding for parameters of units 1
and 2 fuel batches A, B, and C. This activity will incorporate the fuel batch
A, B, and C parameters into the ISFSI SAR as necessary.

Regarding the uranium mass issue, the IR notes that fuel assemblies
contain as much as 399 kg of uranium while only 386 kg of uranium is
specified in Table 1.2-1 of the ISFSI SAR. The change to Table 1.2-1
includes replacement of “nominal” to “minimum” for initial uranium
content. Regarding the pellet diameter, the IR notes that the actual fuel
assembly characteristics for Batches A, B, and C (pellet diameter of
0.3805 inches) are different than that specified in SAR Table 3.3-3 (pellet
diameter of 0.3765 inches). The change to Tables 3.3-3 and 3.3-5 includes
a footnote describing that the slight deviation of pellet diameter and clad
thickness do not affect the results of design basis analysis.

Gamma and neutron source strengths remain within the original design
limits and shielding properties are unchanged, thus shielding functions are
not impacted by the change in the fuel parameters. Heat transfer
functional requirements for the DSC to maintain temperatures below
normal operating limits are not affected by these changes. The DSC and
fuel assembly functions to prevent criticality are not impacted by the
changed fuel parameters. The cladding temperature limit is also not
affected. Assembly weight and overall DSC weights remain within
acceptable limits. Thus the changes do not involve a Unreviewed Safety
Question.




TABLE 1.2-1
DESIGN PARAMETERS FOR THE CALVERT CLIFFS ISFS|
GENERAL DESIGN REQUIREMENTS

Capacity (Fuel Assemblies/Canister) . 24 Pressurized Water Reactor
Assemblies

Reference Fuel Assembly Parameters:

Burnup: Max. Assembly Average 47,000 MWD/MTU

Initial Enrichment (Maximum) 4.5 w/o U
Initial Uranium Content ( ral) Y 386 kg/Assembly
Decay Heat Power (Maximum) & > 0.66 kW/Assembly -
Cooling Time As Required for Decay Heat Limit
Fuel Rod Array Combustion Engineering 14x14
Assembly Weight (Maximumy) 1,300 Ibs
Maximum Assembly Envelope 8.25 in?
Effective Multiplication Factor:
Normal Kes < 0.95
Off-Normal Kerr < 0.98
Internal DSC Atmosphere Helium
Ambient Temperature Range -3°F to 103°F
Solar Heat Load: Maximum 127 Btu/hr-f2
Average 82 Btu/hr-ft?

Nominal Dose at HSM Surface Dﬁring Storage (Away 20 mrem/hr
from Openings)

Maximum Dose at HSM Door and Penetrations 100 mrem/hr

Peak Long-Term Clad Temperature (70°F Ambient) B812°F .-

Credit for Burnup Cr'iticality Analysis Based on 1.8% equivalent initial
enrichment

Maximum Assembly Length (Includes Radiation Growth) less than 158.0"

Active Fuel Length 136.7"

CALVERT CLIFFS ISFS| USAR 1.2-3 Rev. 8




TABLE 3.3-5

DESIGN PARAMETERS FOR CRITICALITY ANALYSIS OF THE DSC

PARAMETERS

FUEL ASSEMBLIES
Number/Type
Rod Array
. Number of Fuel Rods
Number of Control Rod Guide Tubes
Number of Instrument Tubes
Rod Pitch (inches)
Burnup Credit

F!SSILESQONTENT (% initial U equivalent)
U

FUEL PELLETS
Density
Diameter (inches)
FUEL ROD CLADDING
Material
Thickness (inches)
Outside Diameter (inches)
CONTROL ROD GUIDE TUBES
Material
Thickness (inches)
Outside Diameter (inches)

INSTRUMENT TUBE
Material
Thickness (inches)
Outside Diameter (inches)
DSC GUIDE SLEEVES
Materiaf
Thickness (inches)

DSC FILL MATERIAL
Material
Density (g/cm®)

DSC SHELL
Material
Thickness (inches)
Outside Diameter (inches)

CASK
Material
Thickness (inches)
Qutside Diameter (inches)

For more information see Reference 3.14.
a Exclusive of the Cask Neutron Shield

CALVERT CLIFFS ISFSI USAR

DESIGN VALUE

24/CE design 14x14
14x14

176

5

1 (1 of the 5 Guide Tubes)
0.580 :

0 - 45 GWD/MTU

1.8-4.5

95% Theoretical
0.3765 ¥

Zircaloy - 4

0.028%
0.440

Zircaloy - 4
0.040
1.115

Zircaloy - 4
0.040
1.115

Stainless Stee}
0.1050

Pure Water
0.0-1.0

Stainless Steel
0.625
67.25

Stainless Steel/Lead
6.25°
80.5°%

Rev. 8



TABLE 3.3-3
CE 14x14 FUEL PARAMETERS

FUEL ASSEMBLY PARAMETER INCHES
Fuel Clad OD 0.44 i 9
Fuel Peliet OD 0.3765% &
Clad Thickness 0.028 #
Fuel Red Pitch 0.58 S
Guide Tube OD 1.115
Guide Tube Thickness 0.04
Active Fuel Height 136.7
Fuel Rods/Assembly 176
No. of Guide Tubes 5

Reference: J. W. Roddy, "Physical and Decay Characteristics of Commercial LWR Spent
Fuel,” ORNL/TM-9591/V1&R1, January 1988.

For more information see Reference 3.14.
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| ACTIVITY: ES200000900 |

50.59 Log No.: N/A |

72.48 Log No.: SE00157

ISFSI — Evaluation of Transfer Cask Integrity

Based on the attached discussion, does this activity:

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations

[] YES NO

Involve an unreviewed safety question (USQ)?

Preparer belongs?

[] YES NO Involve a change in the Technical Specifications/License Conditions?
X YES{] NO Require a change or addition to the UFSAR/USAR/Technical Specification
Bases?
Applicable to 10 CFR 72.48 Safety Evaluations
[0 YES [X] NO Involve a Significant Increase in Occupational Dose?
[] YES[X] NO Involve a Slgmﬁcant Unreviewed Environmental Impact?
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PRINTE
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.~ SIGMATURE SIGNATURE
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Proposed Activity:

The proposed activity consists of making changes to the ISFSI USAR [Refs. 1 and 2]. The changes are
based upon the re-evaluation of Transfer Cask (TC) structural integrity, which was undertaken because of
some concerns in the existing analysis that were identified during an internal review. The new analysis is
documented in Baitimore Gas and Electric (BGE) calculation CA04141 [Ref. 7.

The changes to the USAR consist of the following:

1. Section 8.1.1.9 (C) is being replaced by the following text; " Transfer Cask thermal loads are
calculated using an axisymmetric cask model. A fuel assembly decay heat power of 15.8 kW was
applied as a uniform heat flux to the transfer cask inner surfaces. Convection coefficients, applied as
surface loads to the cask outer surfaces, are based on simplified equations for heat loss from various
surfaces to air. They are: 0.0066 BTU/hr-inz—OF, for the cylindrical shell, and 0.0051 BTU/hr-in2-OF
through the cask and plates. Two bounding ambient temperature cases are considered, consisting of
—3 OF and 103 OF, representing the site-specific historical extremes. A bounding solar heat flux of 62
BTU/hr-f2 is also applied for the hot ambient case.”

2. Section 8.2.5.2 is being revised to provide a better description of transfer cask drop analysis as, "
using the ANSY'S 3-D transfer cask one-half model. For the vertical, horizontal, and corner drop
orientations, the contacting surface was assumed to be rigid. A static equivalent load of 75g was

applied. The internal loading of the DSC was represented as pressure loadings applied to the transfer
cask inner sorfaces."

3. Table 3.6-1 is being revised to provide site-specific design loads for the TC upper trunnion.
4. Table 8.1-1 is being revised.

Tables 8.2-14 through 8.2-16 are being updated with the new calculated stress values and the
allowables.

6. Section 8.4 is being revised to add Reference 8.33.

Background

The Independent Spent Fuel Storage Installation (ISFSI) at the Calvert Cliffs Nuclear Power Plant
(CCNPP) stores spent fuel assemblies within Dry Storage Canisters (DSCs). Twenty-four spent fuel
assemblies are loaded into each DSC. Each DSC contains an outer leak-tight shell and an internal basket
assembly. The outer shell provides the structural strength, shielding, and a leak-tight chamber for
containing helium. The internal basket assembly includes twenty-four stainless steel guide sleeves (one
for each spent fuel assembly), nine perforated carbon or stainless steel spacer discs, and four stainless
steel support rods. The nine spacer discs are spaced out along the length of the DSC at locations that
approximately coincide with the spent fuel assembly’s eight spacer grids and the single lower retention
grid. The spacer discs are not structurally attached to the DSC shell walls or inner cover plates. The
guide sleeves traverse the length of the DSC cavity through openings in the spacer discs. The support
rods are used to maintain the spacer disc locations. The support rods traverse the length of the DSC
cavity through the spacer discs, and are structurally welded to the spacer discs. The DSC is loaded into 2
Transfer Cask (TC) for transporting it to the storage facility.

CCNPP utilizes the Combustion Engineering 14X14 fuel assemblies. Each of the fuel assemblies is
approximately 157 inches in length and approximately 8X8 inches square in cross section.
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New Analysis

A new analysis was prepared to re-evaluate the TC structural integrity.

Reference 11 provides the maximum dry weights of the regular and with the value-added pellets (VAP)
spent fue] assemblies. CCNPP will be using the VAP fuel assemblies in the future. The new fuel
assemblies are approximately 30 lbs. heavier than the old ones. Reference 11 lists the maximum mass of
a spent fuel assembly as 1360 lbs., and the weight of a conirol element assembly (CEA) as 80 Ibs. Since
the fuel assemblies can be moved and stored with the CEAs inserted in them, the maximum fuel assembly
weight used in the analysis was 1450 Ibs., which allows for some margin for uncertainties. It is noted that
CCNPP is not permitted by its Tech Specs to load into ISFSI any fuel assemblies that are heavier than
1300 Ibs. The use of the higher mass in the analysis at this time is conservative, and will be applicable
later when CCNPP seeks permission to load the higher mass fuel assemblies into the ISFSI. Using the
nominal dimensions of the Dry Shielded Canister (DSC) and Transfer Cask (TC) components, and
standard material densities, the final weights of the components were calculated and documented in
References 6 and 16. The weight of a DSC sealed and fully loaded with the VAP fuel assemblies was
calculated to be 69,400 Ibs., which is more than the nominal value used earlier of about 65,000 Ibs., but
less than the enveloping value used of 80,000 lbs.

The TC integrity analysis is documented in References 7 and 16. The analysis utilized the ANSYS 3-D
transfer cask one-half model. For the on-site transfer in normal operating conditions, the design
parameters considered for the upper trunnion analysis were +/- 1g vertically, +/- 1g axially, +/- 1g
laterally, and (+/- 1/2g vertically +/- 1/2g axially +/- 1/2g laterally). For the vertical, horizontal, and
corner drop orientations, the contacting surface was assumed to be rigid. A static equivalent load of 75g
was applied. The internal loading of the DSC was represented as pressure loadings applied to the
Transfer Cask inner surfaces. Results of the calculations showed that, in all cases, the calculated stresses
for the various parts of the TC remained below the code allowables. It is noted here that in Tables 8.2-14
through 8.2-16, the allowable stress values for some of the sub-components are being reduced. This
represents only a correction. The values provided earlier were good for the carbon steel. The new values
are good for the stainless steel, of which the subject sub-components are made.

Reason for Activity:

This activity incorporates into the USAR the resolution to Issue Reports IR3-005-169 and IR3-005-172
[Refs. 3 and 4]. These issue reports identified inconsistencies in the structural analysis of the TC. A new
analysis was prepared [Ref. 7] to replace the one with inconsistencies.

The design objectives of the dry storage system are to ensure that in normal operating conditions the
spent fuel can be stored safely without adverse consequences to the operators, public, and the
environment. The design objectives in abnormal and accident conditions, such as following the worst

case postulated cask drop accident, are that the fuel rod integrity is not compromised and that the retrieval
of fuel is still assured.

Technical Specifications Section 2.3, “Transfer Cask”, states that the transfer cask lifting height with a
non-single-failure-proof lifting device shall not exceed 80 inches. The Technical Specification also states
that for drops greater than 15 inches the DSC will be returned to the spent fuel pool and be visually
inspected. Therefore, retrievability of fuel from the DSC is demonstrated following a TC drop accident.

Function(s) of affected SSCs:
The affected SSCs are the fuel assemblies, DSCs, and TCs.
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Fuel Assembly

The fuel assembly consists of 176 fuel and poison rods, 5 guide tubes, 5 guide tube sleeves, 8 fuel rod
spacer grids, upper and lower end fittings, lower retention grid, and a hold-down device. The guide
tubes, spacer grids, and end fittings form the structural frame of the assembly. The fuel rod spacer grids
maintain the fuel rod pitch over the length of the assembly. The grid provides positive side restraint to
the fuel rod but only frictional restraint axially. The spacer grids are the widest part on a fuel assembly.
The four outer guide tubes are mechanically attached to the end fittings and the spacer grids are welded to
all five guide tubes. The upper end fitting attaches to the guide tubes to serve as an aligning and lifting
device for each fuel assembly. The fuel rods are held together in the assembly at a pitch of 0.58 inch,
which helps to control the criticality. The rods consist of enriched uranium fuel pellets stacked within a

Zircalloy cladding tube. The cladding is the first barrier that prevents the fission products from escaping
to the outside.

Dry Storage Canister

The DSC is classified as important-to-safety per 10 CFR 72. It consists of the outer canister and the
internal basket assembly. The sub-components of the internal basket assembly include the Spacer Discs,

Support Rods, and Guide Sleeves. The internal basket assembly components are not attached structurally
to the outer canister.

The DSC provides containment, shielding, criticality control, configuration control related to fuel
retrievability, structural support, and thermal safety functions during loading operations, transfer
operations, and storage. It is designed to remain intact under all accident conditions identified in the
ISFST USAR with no loss of function. Specific design functions of the DSC include the following:

1. Confinement - The DSC design provides mechanical confinement of the stored fuel assemblies to
prevent the dispersion of particulate or gaseous radionuclides from the fuel. The primary function of
the DSC is to provide confinement of the spent nuclear fuel. This is achieved by the stainless steel
shell and two inner cover plates (top and bottom ends) which are welded to the shell assembly. There
are also outer cover plates (top and bottom) to further assure containment integrity. The DSC
confinement boundary is designed also to retain helium cover gas around the fuel in order to prevent
corrosion of the fuel cladding and formation of expansive oxides in the fuel during storage.

2. Criticality Control - The DSC design provides for sub-criticality during the wet loading, DSC drying,
and interim storage operations. This is accomplished by a combination of mechanical separation of

the fuel assemblies by the internal basket assembly and neutron absorption in the stainless steel guide
sleeve,

3. Fuel Support and Configuration Control - The DSC internal basket assembly provides support for the
spent fuel assemblies during normal operations. The DSC also provides configuration control related
to post accident recovery of spent nuclear fuel. The DSC is designed so that the worst-case
postulated accidents, including a cask drop, will not result in deformation of the Internal Basket
Assembly or the DSC shell to such a degree that retrieval of fuel is not assured.

4. Shiclding - The DSC materials provide gamma radiation shielding. The DSC provides gamma
shielding at its ends by the use of lead shield plugs. These provide ALARA dose rates at the top of
the canister during drying and sealing operations and at the bottom for minimizing dose rates during
DSC loading into the Horizontal Storage Module (HSM) and at the HSM door during storage.

5. Thermal - Decay heat is removed by thermal radiation and conduction from the DSC to the TC, and
by thermal radiation and conduction and convection from the DSC to the HSM. The DSC maintains
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the helium cover gas, which is required for corrosion control. This cover gas improves the thermal
performance of the DSC.

The functions of the internal basket assembly components are as follows:

6. Guide Sleeves — The guide sleeves establish storage compartments for 24 spent fuel assemblies

within the DSC. The tops of the guide sleeves are flared to assist fuel-handling operators in guiding
the spent fuel assemblies into the sleeves.

7. Spacer Discs — The spacer discs work together with the guide sleeves to maintain geometric
separation of the fuel assemblies. The spacer discs support the weight of the guide sleeves, support
rods and the spent nuclear fuel when the DSC is in a horizontal orientation.

8. Support Rods — The support rods maintain the spacer disk locations along the length of the DSC.

They carry the weight of the guide sleeves, and the spacer discs when the DSC is in a vertical
orientation.

Transfer Cask

The TC is important to safety because it protects the DSC during handling. The TC is also considered
safety-related since dropping a loaded TC, which weighs about 100 tons, has the potential for creating
unanalyzed accident situations in the power plant. The TC is a cylindrical vessel with a bottom end
closure assembly and a bolted top cover plate. Its cylindrical walls are formed from three concentric steel
shells, the middle of which is the structural shell. Lead is poured between the inner and the middle shells
to provide gamma shielding, and a solid neutron shielding material is poured between the middle and the
outer shells. Two upper trunnions are located near the top of the cask, and are used for lifting, Two
lower trunnions serve as the axis of rotation of the TC, and provide support.

The solid neutron shielding material used in the cask outer annulus, and top and bottom covers produces
water vapor and a small quantity of non-condensable gases when heated to above 212 OF. The off
gassing produces an internal pressure, which increases with temperature.
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ISFSI USAR Revision No.: 9
ISFSI USAR Sections Reviewed:

The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key Sections reviewed are listed as follows:

1.2.1 General Description

421 Structural Specifications

8.1.1 Normal Operations Structural Analysis

8.2 Accidents

8.2.5 Cask Drop

8.4 References

Table 1.2-1 Design Parameters for the Calvert Cliffs ISFSI

Table 3.1-1 Principal Design Parameters for Fuel to Be Stored

Table 3.3-3 CE 14X14 Fuel Parameters

Table 3.6-1 Summary of Design Criteria for Normal Operating Conditions

Table 3.6-3 Summary of Design Criteria for Accident Conditions

Table 8.1-1 Estimated Component Weights

Table 8.2-1 NUHOMS-24P Accident Loading Identification

Table 8.2-14  NUHOMS-24P Transfer Cask Enveloping Load Combination Results for Normal
and Off-Normal Loads (ASME Service Levels A and B)

Table 8.2-15  NUHOMS-24P Transfer Cask Enveloping Load Combination Results for
Accident Loads (ASME Service Level C)

Table 8.2-16 NUHOMS-24P Transfer Cask Enveloping Load Combination Results for

Accident Loads (ASME Service Level D)

Tech Spec Bases Amendment/Rev No.: 2
Calvert Cliffs Independent Spent Fuel Storage Installation Technical Specifications, Appendix A to
Materials License No. SNM-2505, Amendment 2, June 30, 2000

Tech Spec Bases Reviewed:

23 Transfer Cask (TC)
3/4.1  Fuel to be Stored at ISFSI
5.0 Design Features
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Complete for 50.59 and 72.48:
1. The probability of occurrence or the consequences of an accident or malfunction of

equipment important to safety previously evaluated in the SAR is not increased.

[[]1YES [X]NO May the probability of occurrence of a malfunction of equipment
important to safety previously evaluated in the SAR be increased?

Probability of Malfunction:

The proposed activity consists of re-evaluating the structural integrity of TC, and incorporating the results
into the USAR. The TC is important to safety because it protects the DSC during handling. The TC is
also considered safety-related since dropping a loaded TC, which weighs about 100 tons, has the potential
for creating unanalyzed accident situations in the power plant. TC is also designed to provide gamma and
neutron shielding in order to keep personnel doses as low as reasonably achievable (ALARA) during the
DSC transfer to Horizontal Storage Module (HSM).

The ISFSI equipment, whose functions may be impacted by the lack of structural integrity of the TC, are
the fuel assemblies, DSC and TC. The fuel assemblies and DSCs are designed to withstand the accident
and abnormal loads, which are much larger than the normal dead weight and handling loads.

The probability of malfunction of equipment important to safety is not impacted by the re-analysis of TC
structural integrity.

[[] YES XINO May the consequences of a malfunction of equipment important to
safety previously evaluated in the SAR be increased?

Consequences of Malfunction:
The malfunctions to be considered are of the ISFSI important-to-safety components listed above.

The consequences of failure of the fuel assemblies, DSC and TC are all related to the release of
radioactivity into the atmosphere or the dose to operators or the public. The fuel characteristics, such as

the decay heat level and radiation dose criteria applicable to ISFSI components, are not impacted by the
re-analysis of TC structural integrity.

[] YES NO May the probability of occurrence of an accident previously evaluated in
the SAR be increased?

Probability of Accident:

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the SAR. They
consist of loss of shielding, external missiles, earthquake, flood, cask drop, lightning, blockage of air
inlets and outlets, DSC leakage, DSC overpressurization, and forest fire. Of these accidents, only the
cask drop accident and earthquake incident are impacted by this activity. The earthquake scenario is
bounded by the cask drop accident, as the acceleration postulated in a design basis earthquake are 0.25¢g
horizontally and 0.17 vertically, which are much smaller than the acceleration in the drop accident of 75¢.

However, the probability of occurrence of cask drop, or any other accident, is not impacted by the TC
integrity analysis.
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There is no change to the design or operation of the NUHOMS system caused by this activity. This
activity does not modify the external configuration of the DSC envelope. The interface between the DSC
and the HSM during ISFSI operations and interim storage of the DSC remains unaffected. Therefore, the

probability of occurrence of an accident involving loss of HSM air outlet shielding, or blockage of HSM
air inlets and outlets will not increase.

Pressurization of the DSC due to fuel cladding failure is an accident scenario identified in USAR Section
8.2.9. The limiting DSC pressurization accident event is a rupture of fuel cladding together with
blockage of the HSM vents. The impact of the cask drop on the cladding was evaluated previously, and it
was determined that the fuel cladding would not rupture and fuel rod integrity would be maintained.

DSC leakage is an accident scenario described in USAR Section 8.2.8. The USAR indicates that there are
no credible events that would initiate this type of accident. As stated in the preceding paragraphs, the
probability of an accident that would lead to cladding failure is not increased by this activity. This

activity does not affect the design of the DSC pressure boundary and therefore does not increase the
probability of DSC leakage.

[]YES [XINO May the consequences of an accident previously evaluated in the SAR be
increased?

Consequences of Accident:

The proposed activity, namely the evaluation of TC integrity, is related to the cask drop accident and
earthquake incident, as stated above.

The ISFSI important-to-safety components that could be impacted by the TC integrity are the fuel
assemblies, DSC, and TC. The evaluation of the fuel assembly integrity is not included in the scope of
this change; a separate safety evaluation for it is being prepared [Ref. 8]. The evaluation of DSC
structural integrity was addressed separately in earlier safety evaluations [Refs. 9 and 10]. The TC was
evaluated for a design basis vertical and horizontal drops of 75g. The calculated stresses in TC sub-
components were all found to be below the code allowables. Therefore, the TC would not fail, would
continue to perform its design functions, and the consequences of the accident would not be increased.

2, The possibility for an accident or malfunction of a different type than any evaluated
previously in the SAR is not created.

[C] YES [X]NO May the possibility of a malfunction of a different type than any
previously evaluated in the SAR be created?

Possibility of New Malfunction:

The proposed activity evaluates the structural integrity of TC. It does not impact any of the thermal or
environmental parameters that would affect other equipment important-to-safety. Therefore, there is no
possibility created of a new malfunction in any of the important-to-safety ISFSI components.

[]YES [X]NO May the possibility of an accident of a different type than any previously
evaluated in the SAR be created?
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Possibility of New Accident:

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the USAR, and
have been discussed previously. Evaluation of the structural integrity of the TC showed that the
important-to-safety components of ISFSI would maintain their safety functions. The impacts of the drop
accident on components, such as the fuel assemblies, and DSC were evaluated previously. The results
showed that none of the components would fail to perform their safety functions. The impacts on the TC
were evaluated with similar results. Since there is no change to the design or operation of the NUHOMS

system caused by this activity, the possibility of an accident of a different type than any previously
evaluated in the SAR would not be created.

Complete for 50.59 and 72.48:

3. The margin of safety as defined in the basis for any Technical Specification is not reduced.

[ ]YES [XNO Will the margin of safety as defined in the basis for any Technical
Specification be reduced?

Tech Spec Bases: 23
Discussion of why the margin of safety is not reduced:

The margin of safety is defined as range of values between the acceptance limit reviewed and approved
by the NRC as part of the licensing basis and the failure point [Ref. 14]. USAR Section 3.2.5 defines the
acceptance criteria for ISFSI components, none of which would be exceeded. It is noted here that in
Tables 8.2-14 through 8.2-16, the allowable stress values for some of the sub-components are being
reduced. This represents only a correction. The values provided earlier were good for the carbon steel.
The new values are good for the stainless steel, of which the subject sub-components are made.

Therefore, the margin of safety would not be reduced.

Complete for 72.48:

[]YES NO Will the proposed activity involve a significant increase in occupational
dose?

A significant increase in occupational dose:

The radiation protection design and operation of the NUHOMS-24P dry cask storage system would not
be changed by this proposed activity. The analysis of the TC under the design basis accidental drop
conditions showed that it would not impact the radioactivity confinement boundary or the criticality
control. Retrievability of fuel following a drop would still be assured. Occupational dose associated with
post DSC accident recovery is not addressed in the Calvert Cliffs ISFSI USAR, however, the
occupational dose for fuel retrieval, following the unlikely cask drop accident, is expected to be
minimized through the use of special procedures and precautions. Because none of these attributes would

be changed, the occupational doses summarized in USAR Table 7.4-1 would not be affected by this
activity.
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[ YES [X]NO Will the proposed activity involve a significant unreviewed
environmental impact?

A significant unreviewed environmental impact:

The NUHOMS-24P dry cask storage system confinement and radiological shielding functions would not
be reduced by this activity. The fuel assemblies, DSC and TC were determined to maintain their safety
functions under the most severe postulated drop accident conditions.

This activity would not affect any area of the plant site previously undisturbed for the ISFSI, and would
not cause any reason for revision to the ISFSI Updated Environmental Report. This activity would not
affect the environmental conditions associated with the ISFSI. Therefore, this activity would not involve
an unreviewed environmental impact.

References:

1. Calvert Cliffs Independent Spent Fuel Storage Installation USAR, Rev. 9

2. CCNPP ISFSI USAR Change Request, UCR00193

3. BGE Issue Report IR3-005-169, 02/10/1998

4. BGE Issue Report IR3-005-172, 05/11/1998

5. BGE Calculation 8067-16-10-6, Rev. 1, Fuel Assembly Weight

6. BGE Calculation CA03988, Rev. 0001, Final Weight Calculation of NUHOMS-24P DSC / TC
System

7. BGE Calculation CA04141, Rev. 0001, ISFSI Transfer Cask Structural Evaluation

8. BGE 10CFR72.48 Safety Evaluation, SE00154 (Under Preparation)

9. BGE 10CFR72.48 Safety Evaluation, SEQ00148

10. BGE 10CFR72.48 Safety Evaluation, SE00146

11. BGE Memorandum NEU 99-164, from T. A. Schearer to G. V. Patel, et al., 7/7/1999

12. Technical Specifications for Calvert Cliffs ISFSI, Amendment 2

13. Calvert Cliffs Updated Final Safety Analysis Report (UFSAR), Rev. 26

14. NEI 96-07, Rev. 0, Guidelines for 10 CFR 50.59 Safety Evaluations, 09/97

15. Calvert Cliffs ISFSI Updated Environmental Report, Rev. 1

16.
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Hopper & Associates Letter HABGE-09/00-0893, Fuel Assembly Weight Issue, 9/25/00
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Summary: (For NRC Report, provide a brief overview)

Proposed Activity: The proposed activity consists of making changes to the ISFSI USAR. The changes
are based upon the re-evaluation of Transfer Cask (TC) structural integrity, which was undertaken
because of some concerns in the existing analysis that were identified during an internal review. The new
analysis is documented in Baltimore Gas and Electric (BGE) calculation CA04141.

The USAR is being revised to describe the TC re-analysis methodology and modeling, and update the
calculated results presented in Chapter 8 Tables.

Reason for Activity: Inconsistencies were identified in the structural analysis of the TC during an
internal review. A new analysis was prepared to resolve the inconsistencies and replace the old analysis.

The design objectives of the dry storage system are to ensure that in normal operating conditions the
spent fuel can be stored safely without adverse consequences to the operators, public, and the
environment. The design objectives in abnormal and accident conditions, such as following the worst

case postulated cask drop accident, are that the fuel rod integrity is not compromised and that the retrieval
of fuel is still assured.

Activity Summary: New analysis was prepared to re-evaluate the structural integrity of the TC.

Using a conservative fuel assembly mass of 1450 lbs., the nominal dimensions of the Dry Shielded
Canister (DSC) and Transfer Cask (TC) components, and standard material densities, the final weights of
the components were calculated. The weight of a DSC sealed and fully loaded with fuel assemblies was
determined to be less than the enveloping value used earlier of 80,000 Ibs.

The ISFSI important-to-safety components that could be impacted by the TC integrity are the fuel
assemblies, DSC, and TC. The evaluation of the fuel assembly integrity is the subject of a separate safety
evaluation. The evaluation of DSC structural integrity was addressed separately in earlier safety
evaluations. The TC was evaluated for a design basis vertical and horizontal drops of 75g. The
calculated stresses in TC sub-components were all found to be below the code allowables.

USQ Determination: This activity was evaluated against the criteria of 10CFR72.48(a)(2), such as the
probability of occurrence or the consequences of an accident or the malfunction of equipment important
to safety, and it was concluded that it does not involve an unreviewed safety question (USQ).
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Based on the attached discussion, does this activity:
Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations

[1 YES X NO Involve an unreviewed safety question (USQ)?

[l YES NO Involve a change in the Technical Specifications/License Conditions?

X YES [ NO Require a change or addition to the UFSAR/USAR/Technical Specification
Bases?

Applicable to 10 CFR 72.48 Safety Evaluations

1 vES NO Involve a Significant Increase in Occupational Dose?
volve a sigmiicant Unreviewed Environmenta pact?
O vesX N Involve a Significant Unreviewed Envi I Impact?

-

Prepared h% , Department: Sargent & Deate:

by: LG , Lund ]
Y Mohammed Kaiseruddin ney G%A/f’f
PRINTED NAME AND SIGNATURE

YES [] NO Is a special review required by groups other than the group to which the
Preparer belongs? '

Resp.Ind: G. Tesfaye Resp.Ind: . J. Dobry Resp.Ind: R. H. Beall

PRINTED NAME PRINTED NAM ;PRINT D NAME

_~ _SIENATURE SIGNATURE

Work Group: